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  Contemporary	  demographic	  transitions	  in	  sub-­‐Saharan	  Africa	  present	  both	  an	  opportunity	  and	  motivation	  to	  re-­‐examine	  the	  relationships	  between	  fertility	  transitions	  and	  schooling.	  In	   theory,	   fertility	   transitions	   have	   the	   potential	   to	   affect	   schooling	   opportunities.	   At	   the	  individual	   (micro)	   level,	   the	  dilution	  hypothesis	   proposes	   that	   declines	   in	   sibsize	   lead	   to	  increased	   investments	   in	   each	   child.	   At	   the	   national	   (macro)	   level,	   the	   dividend	   theory	  follows	  a	  similar	  logic,	  whereby	  improvements	  in	  the	  youth	  dependency	  ratio	  translate	  into	  gains	   in	   the	   total	   resources	   available	   for	   children.	  While	   both	   of	   these	   theories	   present	  cogent	   rationales,	   their	   empirical	   estimation	   faces	   a	   number	   of	   conceptual	   and	  methodological	  challenges.	  For	  the	  dividend	  argument,	  it	  is	  unclear	  how	  changes	  in	  fertility	  behavior	   at	   the	   national	   level	   are	   transformed	   into	   gains	   in	   schooling.	   The	   dilution	  hypothesis	   faces	   limitations	   regarding	   causal	   estimation	   and	   the	   inability	   to	   transpose	  micro-­‐level	  estimates	  to	  macro-­‐level	  inferences.	  	  	   Given	   this	   background,	   this	   dissertation	  makes	   three	  main	   contributions.	   First,	   it	  conceptually	   clarifies	   how	   the	   schooling	   dividend	   is	   produced	  while	   also	   estimating	   the	  empirical	   gains	   in	   school	   quality	   that	   have	  been	   enabled	  by	   recent	   improvements	   in	   age	  structure.	   Second,	   it	   proposes	   and	   applies	   a	   new	   approach	   to	   examine	   the	   issues	   of	  endogenity	   in	  the	  sibsize	  schooling	  relationship.	  Last,	   it	  uses	  a	  decomposition	  framework	  that	   helps	   aggregate	   the	   micro-­‐level	   effects	   of	   sibsize	   to	   the	   national	   level,	   while	   also	  appraising	   the	   influences	   of	   transitions	   relative	   to	   other	   socioeconomic	   changes.	  Overall,	  findings	  suggest	  the	  continued	  importance	  of	  fertility	  transitions	  for	  children’s’	  schooling	  in	  sub-­‐Saharan	  Africa.	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“The	   fertility	   transition	   has	   a	   dominance	   in	   demography	   possessed	   by	   no	   other	   theme.	   Its	  
study	   is	   largely	  responsible	   for	   the	  growth	  of	  demography	  as	  a	  discipline	  over	   the	   last	  half-­
century”	  	   	   	   	   	   	   	   	   	  	  	  	  	  	  	  (Caldwell	  1997,	  p.	  803).	  	  
	  
	  	  1.1	  Fertility	  transitions	  in	  sub-­‐Saharan	  Africa	  	   World	  population	  is	  expected	  to	  increase	  from	  6.7	  to	  9.2	  billion	  between	  2007	  and	  2050.	  To	  put	  it	  in	  perspective,	  the	  size	  of	  this	  addition	  is	  equal	  to	  the	  total	  world	  population	  in	   1950.	   	   The	   implications	   of	   this	   great	   expansion	   are	   of	   concern	   to	   researchers	   and	  policymakers	  alike,	  especially	  as	  the	  bulk	  of	  the	  growth	  will	  be	  absorbed	  by	  less	  developed	  areas	  of	   the	  world,	  where	  population	   is	  expected	   to	   swell	   from	  5.4	  billion	   in	  2007	   to	  7.9	  billion	  in	  2005	  (UN	  2006).	  	  Of	  particular	  concern	  is	  how	  substantial	  gains	  in	  population	  size	  will	   play	   out	   in	   sub-­‐Saharan	   Africa,	   an	   area	   that	   refers	   to	   Eastern,	   Middle	   and	  Western	  Africa.	  While	  home	  to	  150	  million	  people	  in	  1950,	  the	  population	  is	  expected	  to	  reach	  one	  billion	  by	  2025.	  Currently,	   these	   three	   regions	  are	  home	   to	  72	  percent	  of	   the	  continent’s	  population,	   which	   is	   expected	   to	   rise	   to	   80	   percent	   by	   2050	   (UN	   2004).	   This	   rapid	   and	  massive	   expansion	   of	   national	   populations	   is	   generally	   expected	   to	   present	   a	   critical	  challenge	  to	  the	  region’s	  future	  social	  and	  economic	  development.	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   The	  bulk	  of	   the	  population	  growth	   in	   sub-­‐Saharan	  Africa	   stems	   from	   two	  primary	  drivers:	  First	  are	  the	  persistently	  high	  levels	  of	  fertility.	  Between	  1975	  and	  2010,	  the	  global	  total	   fertility	   rate	  dropped	   from	  4.47	   to	  2.55	  children	  per	  woman.	  However,	   this	  average	  masks	   substantial	   heterogeneity	   among	   regions.	   While	   more	   developed	   regions,	   which	  have	   already	   marched	   through	   their	   demographic	   transitions,	   experienced	   a	   decline	   in	  total	   fertility	   rate	   (TFR)	   from	  2.13	   to	   1.60	   during	   this	   period,	   the	   TFR	   of	   less	   developed	  regions	  only	  declined	  from	  5.41	  to	  2.75.	  Further,	  within	  less	  developed	  areas,	  sub-­‐Saharan	  Africa	  remains	  an	  exceptional	  case,	  with	  a	  TFR	  of	  6.72	  in	  the	  1970s	  that	  only	  fell	  to	  4.67	  by	  2010	  (UN2006).	  A	  second	  driver	  of	  growth	  in	  sub-­‐Saharan	  Africa	  is	  the	  young	  age	  structure	  that	   results	   from	   high	   fertility	   levels	   and	   improvements	   in	   child	   survival.	   	   In	   2006,	   44	  percent	  of	  the	  population	  of	  sub-­‐Saharan	  Africa	  was	  under	  the	  age	  of	  15.	  This	  compares	  to	  30	  percent	  in	  Latin	  America	  and	  the	  Caribbean	  and	  16	  percent	  in	  Europe	  (Ashford	  2007).	  This	  young	  age	  structure	  means	  that,	  even	  if	  fertility	  were	  to	  decline	  immediately,	  a	  large	  number	   of	   children	   are	   soon	   to	   enter	   their	   childbearing	   years	   and	   this	   will	   sustain	   the	  momentum	  of	  population	  growth	  for	  the	  next	  few	  decades.	  	  	   The	   addition	   of	   millions	   of	   citizens	   clearly	   poses	   a	   challenge	   to	   development.	  Achieving	  low	  fertility	  in	  the	  region	  is	  critical	  to	  curb	  growth,	  reduce	  strains	  on	  resource-­‐strapped	   governments,	   and	   improve	   overall	   economic	   conditions.	   While	   fertility	   is	  declining	   -­‐projected	   at	   3.9	   by	   2020-­‐	   the	   large	   population	   base	   means	   the	   addition	   of	   a	  significant	  number	  of	  people	  (UN	  2006).	  The	  extent	  to	  which	  this	  projected	  decline	  comes	  to	  pass	  will	  depend	  on	  current	  economic	  conditions	  and	  policy.	  The	  fact	  that	  sub-­‐Saharan	  Africa	  has	  not	   yet	   completed	   the	  demographic	   transition	  makes	   this	   a	   timely	  moment	   to	  investigate	   the	   socioeconomic	   implications	   of	   fertility	   declines	   in	   this	   region.	   A	   central	  concern	   in	   demography	   has	   been	   if,	   and	   how,	   declines	   in	   fertility	   translate	   into	  improvements	   in	   socioeconomic	   well	   being.	   Fertility	   declines	   have	   the	   potential	   to	  generate	   socio-­‐economic	   benefits	   for	   families	   and	   nations.	   At	   the	   family	   level,	   resource	  dilution	   theory	   (Blake	   1981)	   proposes	   that	   declines	   in	   number	   of	   children	   per	   family,	  everything	  else	  constant,	  results	  in	  an	  increase	  the	  average	  amount	  of	  resources	  available	  per	  child.	  The	  story	  at	  the	  national	  level	  is	  similar:	  fertility	  declines	  lead	  to	  a	  change	  in	  the	  age	   structure,	  whereby	   the	   proportion	   of	  working	   age	   adults	   to	   children	   improves.	   As	   a	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result,	  nations	  are	  able	   to	  raise	   their	   investments	   towards	   the	  well-­‐being	  of	  children	  and	  reap	  “dividends”	  from	  fertility	  declines	  (Bloom,	  Canning	  &	  Sevilla	  2003).	  	  	  	   The	   possibility	   of	   a	   demographic	   windfall	   from	   fertility	   transitions	   is	   a	   timely	  opportunity	  for	  a	  continent	  striving	  to	  achieve	  its	  Millennium	  Development	  Goals.	  Since	  the	  1960s,	   the	   region’s	   economic	   growth	   has	   been	   constrained	   by	   an	   assortment	   of	   factors,	  including	   “the	   legacy	   of	   colonial	   rule;	   heavy	   dependence	   on	   a	   small	   number	   of	   primary	  exports;	   problematic	   internal	   politics	   characterized	   by	   authoritarianism,	   corruption	   and	  political	   instability;	  economic	  policies	  of	  protectionism,	  statism,	  and	   fiscal	  profligacy;	  and	  deep	   ethnic	   divisions.”	   (Bloom	   et	   al.	   1998).	   Between	   1996	   and	   2005,	   the	   proportion	   of	  people	  living	  on	  less	  than	  $1	  per	  day	  in	  Sub-­‐Saharan	  declined	  only	  marginally,	  from	  58	  to	  51	  percent	  (Chen	  &	  Ravillion	  2008).	  	  Moreover,	  as	  a	  result	  of	  a	  high	  population	  growth	  rate,	  the	   actual	   number	   of	   poor	   people	   living	   in	   the	   region	   doubled	   between	   1981	   and	   2005	  (Chen	  &	  Ravillion	  2008).	  According	  to	  a	  recent	  report	  on	  the	  region’s	  status	  regarding	  the	  Millennium	  Development	  Goals,	  while	  “advances	  have	  been	  made	  in	  social	  indicators,	  such	  as	   net	   primary	   education	   enrollment,	   childhood	   immunization,	   stemming	   the	   spread	   of	  HIV/AIDS	   and	   tuberculosis	   and	   gender	   empowerment	   …	   progress	   in	   the	   key	   areas	   of	  poverty	   reduction,	   employment,	   and	   most	   health-­‐related	   goals	   remains	   disappointing.”	  (UNDP	  2010,	  p.	  84).	  	  	  1.2	  Schooling	  in	  sub-­‐Saharan	  Africa	  	   Given	   this	   context,	   the	   time	   is	   apposite	   for	   an	   investigation	   of	   the	   role	   of	   fertility	  transitions	  for	  children’s	  wellbeing.	  While	  an	  analysis	  of	  children’s	  well	  being	  could	  focus	  on	  a	  range	  of	  outcomes	  such	  as	  child	  health,	  nutrition,	  or	  mortality,	  children’s	  schooling	  is	  of	  particular	  relevance.	  Over	  the	  past	  two	  decades,	  the	  region’s	  commitment	  to	  improving	  children’s	  education	  has	  been	  crystallized	  in	  the	  United	  Nations	  Millennium	  Development	  Goal	   (MDG)	   II,	   which	   seeks	   to	   “ensure	   that,	   by	   2015,	   children	   everywhere,	   boys	   and	   girls	  
alike,	   will	   be	   able	   to	   complete	   a	   full	   course	   of	   primary	   schooling”	   (UN	   2008).	   	   While	  significant	   global	   progress	   has	   been	  made	   towards	   this	   goal-­‐	  with	   net	   enrollment	   ratios	  rising	  from	  54	  of	  71	  percent	  between	  1991	  and	  2006-­‐	  sub-­‐Saharan	  Africa	  lags	  behind	  other	  major	  regions.	  Currently	  25	  percent	   	  (32	  million)	  of	  the	  primary	  school	  age	  population	  is	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out	   of	   school,	   representing	   nearly	   45	   percent	   of	   the	   global	   out-­‐of-­‐school	   population	  (UNESCO	   2010).	   The	   region	   also	   has	   the	   world’s	   lowest	   rate	   of	   secondary	   school	  attendance	  (34	  percent)	  (UNESCO	  2010).	  Even	  with	  rising	  rates	  of	  enrollment,	  28	  million	  pupils	  drop	  out	  of	  school	  each	  year	  (UNESCO	  2010).	  	   The	   case	   for	   an	   emphasis	   on	   schooling	   transcends	   the	   simple	   fact	   that	   the	   region	  lags	   behind	   its	   global	   counterparts	   and	  may	   not	   meet	   MDG	   deadlines.	   Schooling	   is	   also	  important	   given	   its	   long-­‐term	   and	   global	   ramifications.	   Governments	   that	   invest	   in	  schooling	   foster	   the	   creation	   of	   educated	   workforces	   that	   are	   “more	   skilled,	   more	  adaptable,	   and	  more	   entrepreneurial”	   (NRC	  1986).	   In	   the	  US,	   42%	  of	   the	   growth	   in	  GDP	  between	   1929	   and	   1957	   was	   driven	   by	   gains	   in	   schooling	   (Denison	   1962).	   Yet,	   in	   SSA	  marginal	  past	  investments	  in	  education	  have	  resulted	  in	  the	  fact	  that	  38%	  of	  the	  working	  age	   population	   of	   cannot	   read	   or	   write	   (UNESCO	   2010).	   Gains	   in	   schooling	   are	   also	  associated	  with	   a	   reduction	   in	   gender	   inequalities,	   declines	   in	   infant	   and	   child	  mortality,	  and	  improvements	  in	  child	  nutrition	  (UNESCO	  2010).	  	  Understanding	  the	  determinants	  of	  schooling	   is	   also	   increasingly	   important	   in	   a	   region	  where	   the	   competition	   for	   schooling	  has	  intensified	  in	  the	  light	  of	  asymmetric	  urban	  transitions	  and	  high	  urban	  unemployment	  	  (Buchmann	  2002;	  Giroux	  2008;	  Lloyd	  and	  Gage-­‐Brandon	  1994).	  	  	   Thus,	  current	  fertility	  transitions	  in	  developing	  countries	  will	  likely	  affect	  long-­‐term	  prospects	  for	  socioeconomic	  development,	  as	  the	  transition-­‐related	  gains	  in	  human	  capital	  among	  today’s	  children	  spill	  over	  into	  adulthood	  and	  the	  next	  generation	  (Bloom,	  Canning	  &	  Sevilla	  2003;	  Mason	  &	  Lee	  2004).	  Whether	  sub-­‐Saharan	  Africa	   fully	   takes	  advantage	  of	  fertility	  declines	  will	  depend,	  at	  least	  partially,	  on	  insights	  generated	  from	  policy-­‐relevant	  research	   that	   clarifies	   the	   nature	   of	   transitional	   gains.	   Yet,	   despite	   the	   fact	   that	   the	  relationship	   between	   fertility	   transitions	   and	   schooling	   are	   some	   of	   the	   seemingly	  most	  intuitive	   trends	   in	   demography,	   closer	   examination	   reveals	   unresolved	   conceptual	   and	  methodological	  complexities.	  	   Past	  research	  suggests	  that	  the	  process	  of	  family	  formation	  has	  implications	  for	  both	  individual	  families	  and	  the	  broader	  society:	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“having	  children	  may	  generate	  benefits	  or	  costs	  for	  society,	  which	  may	  be	  either	  
captured	   within	   the	   family	   or	   spill	   over	   and	   influence	   the	   welfare	   of	   other	  
members	  of	  society.	  If	  these	  benefits	  minus	  costs	  borne	  by	  individuals	  outside	  of	  
the	  family	  are	  substantial,	  society	  has	  a	  stake	  in	  private	  reproductive	  behavior.	  
If	   the	   balance	   of	   benefits	   minus	   costs	   is	   negative,	   society	   may	   subsidize	   the	  
adoption	  and	  use	  of	  birth	  control,	  for	  example;	  if	  the	  balance	  is	  positive,	  society	  
may	  subsidize	  parent	  costs	  related	  to	  child	  health	  and	  schooling,	  for	  example.	  	  “	  (Schultz	  2005,	  p.2).	  	  	  	  	   Yet	  despite	  the	  recognition	  that	  the	  fertility-­‐schooling	  relationship	  plays	  out	  at	  both	  the	  individual	  and	  societal	  levels	  the	  bulk	  of	  recent	  scholarship	  has	  focused	  on	  micro-­‐level	  relationships.	  While	  this	  focus	  is	  warranted	  by	  concerns	  over	  empirical	  rigor,	  it	  has	  yet	  to:	  (1)	   overcome	   all	   the	   methodological	   challenges	   plaguing	   micro-­‐level	   analyses;	   (2)	  incorporate	  the	  interplay	  between	  micro	  and	  macro	  level	  processes,	  or	  (3)	  account	  for	  the	  specific	   influences	   that	  macro-­‐level	  processes	   associated	  with	   changing	   fertility	   can	  have	  on	  national	   schooling	   levels.	  This	  dissertation	  examines	   three	  broad	  questions	   about	   the	  effects	   of	   fertility	   transitions	   on	   schooling	   via	   macro-­‐level	   changes	   in	   age	   structure	  (dividend),	  via	  micro-­‐level	  changes	  in	  sibsize	  (dilution)	  and	  via	  cumulative	  changes	  at	  both	  the	   micro	   and	   macro-­‐levels	   (aggregation).	   Using	   a	   mix	   of	   conceptual	   and	   empirical	  innovations,	  the	  broad	  questions	  explored	  in	  this	  dissertation	  are	  as	  follows:	  	  	  	  	  	   1. 	  Dividends:	   To	   what	   extent	   do	   fertility	   transitions,	   via	   changes	   in	   age	  	   structure,	  affect	  changes	  in	  schooling?	  	  	  2. Dilution:	   Is	   there	   a	   relationship	   between	   sibsize	   and	   schooling,	   and	   to	   what	  extent	  can	  this	  relationship	  be	  considered	  causal?	  	  3. Aggregation:	  How	  can	  we	  use	  micro	  findings	  of	  the	  effect	  of	  sibsize	  on	  schooling	  to	  estimate	  macro	  level	  schooling	  gains?	  	  	  1.3	  Research	  questions	  	  1.3.1	  Dividends	  	   The	   first	   issue	   tackled	   here	   is	   to	   develop	   a	   strategy	   to	   understand	   how	   fertility	  transitions	   impact	   schooling	   at	   the	   national	   level.	   Instead	   of	   focusing	   on	   estimating	   the	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impact	  of	  sibsize	  on	  schooling	  outcomes	  for	  individual	  children,	  the	  tack	  here	  is	  to	  quantify	  the	  national	  level	  gains	  that	  are	  associated	  with	  the	  more	  favorable	  age	  structure	  generated	  by	   fertility	   declines.	   While	   the	   notion	   of	   a	   demographic	   dividend	   is	   well	   documented,	  nearly	   all	   research	   has	   focused	   on	   quantifying	   macroeconomic	   dividends	   in	   terms	   of	  savings,	  economic	  growth,	  and	  poverty	  reduction	  (Birdsall,	  Kelley,	  &	  Sinding	  2001;	  Bloom,	  Canning,	   &	   Sevilla	   2002;	   Greene	   &	   Merrick	   2005;	   Mason	   &	   Lee	   2004).	   Moreover,	   most	  research	  has	  depended	  on	  macro-­‐level	  regressions.	  Here	   I	  use	  a	  decomposition	  approach	  and	   data	   from	   the	   World	   Bank	   (2010)	   to	   estimate	   how	   changes	   in	   age	   structure	   drive	  changes	  in	  educational	  quality	  both	  across	  world	  regions	  and	  within	  sub-­‐Saharan	  Africa.	  	  1.3.2	  Dilution	  	   Much	  of	  the	  micro-­‐level	  literature	  on	  the	  sibsize-­‐schooling	  relationship	  has	  focused	  on	   the	   issue	  of	   causality.	  The	  problem	  boils	   down	   to	   a	   concern	   that	   the	   estimates	  of	   the	  relationship	  between	  sibsize	  and	  schooling	  do	  not	  reflect	  a	  true	  casual	  relationship,	  but	  are	  jointly	   determined	   by	   parental	   reproductive	   preference	   and	   their	   propensity	   to	   trade	  quantity	   (large	   sibships)	   for	  quality	   (better	   educated	  progenies).	   	   To	  put	   it	  more	   simply,	  when	  parents	  decide	  how	  many	  children	  to	  have	  (quantity)	  they	  are	  also	  deciding	  the	  level	  of	   resources	   that	  will	   be	   allocated	   to	   each	   child	   (quality)	   (Becker	   1993;	   Becker	  &	   Lewis	  1973).	  In	  an	  effort	  to	  improve	  estimates,	  the	  bulk	  of	  the	  literature	  on	  the	  sibsize	  schooling	  relationship	   has	   used	   methodological	   innovations-­‐	   such	   as	   the	   use	   of	   time-­‐varying	  covariates,	  controlling	  for	  clustering	  &	  fixed	  effects	  of	  families,	  or,	  most	  predominately,	  the	  use	   of	   instrumental	   variables.	   Research	   in	   this	   vein	   has	   used	   instruments	   such	   as	  miscarriages,	  twin	  births,	  sibling	  sex	  composition	  (Angrist,	  Lavy	  &	  Schlosser	  2005;	  Black	  et	  al.	  2005;	  Conley	  &	  Glauber	  2005;	  Maralani	  2008;	  Rosenzweig	  &	  Wolpin	  1980;	  Rosenzweig	  &	  Zhang	  2006),	  as	  these	  instruments	  represent	  potential	  exogenous	  shocks	  fertility.	  	  	   While	  sensible	  in	  theory,	  the	  use	  of	  instruments	  in	  this	  research	  has	  conceptual	  and	  practical	  problems	  that	  limit	  its	  application,	  and	  some	  of	  these	  limitations	  are	  discussed	  in	  more	  detail	  in	  the	  following	  chapters.	  The	  third	  set	  of	  analyses	  in	  this	  dissertation	  takes	  a	  new	   approach	   to	   evaluating	   the	   presence	   of	   a	   causal	   relationship	   between	   sibsize	   and	  schooling.	  	  Using	  event-­‐history	  data	  collected	  in	  Cameroon	  in	  1999,	  I	  proceed	  in	  two	  steps.	  First,	   I	   determine	   whether	   there	   is	   any	   evidence	   of	   a	   significant	   relationship	   between	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sibsize	   and	   schooling,	   after	   considering	   methodological	   issues	   associated	   with	   time-­‐variation	   in	   sibsize,	   clustering,	   fixed	   effects,	   and	   historical	   and	   economic	   trends.	   If	   a	  significant	   relationship	   is	  evident,	   instead	  of	  using	  any	  of	   the	  classic	   instruments	  used	   in	  previous	  studies,	  I	  then	  proceed	  to	  examine	  the	  etiology	  of	  school	  dropout	  and	  the	  extent	  to	  which	   it	   suggests	   a	   causal	   relationship	   between	   sibsize	   and	   dropouts.	   Specifically,	  when	  examining	  the	  reasons	  why	   	  children	  drop	  out	  of	  school,	  do	  children	   from	  larger	   families	  tend	   to	   drop	   out	   disproportionately	   because	   of	   lack	   of	   money?	   	   	   The	   logic	   behind	   this	  analysis	   is	   that,	   if	   sibsize	   and	   schooling	  were	   not	   causally	   related	   (i.e.,	   if	   the	   association	  between	  sibsize	  and	  schooling	  merely	  reflected	  an	  endogenous	  preference),	  children	  from	  large	   and	   small	   families	   should	   be	   equally	   likely	   to	   drop	   out	   due	   to	   a	   lack	   of	  money.	   A	  finding,	  however,	  of	  a	  significant	  relationship	  between	  sibsize	  and	  dropout	  due	  to	   lack	  of	  money	   would	   support	   for	   the	   dilution	   hypothesis	   and	   the	   argument	   	   of	   a	   causal	  relationship.	  	  1.3.3	  Aggregating	  the	  micro	  and	  macro	  effects	  	   The	  last	  issue	  addressed	  in	  this	  dissertation	  stems	  from	  the	  need	  to	  translate	  micro	  level	  estimates,	  with	  all	  of	  their	  statistical	  power	  and	  rigor,	  into	  findings	  that	  can	  speak	  to	  the	   macro	   level	   concerns	   of	   policy	   makers.	   For	   example,	   a	   study	   that	   uses	   advanced	  regression	  techniques	  to	  estimate	  that	  each	  additional	  sibling	  reduces	  enrollments	  by	  .10	  is	  scientifically	   interesting	   and	   important.	   However	   this	   micro-­‐level	   estimate	   alone	   cannot	  effectively	   inform	   our	   understanding	   of	   the	   dividend	   production	   process	   at	   the	   national	  level.	   Research	   is	   therefore	   needed	   to	   address	   the	   ecological	   discrepancy	   between	   the	  dilution	  argument-­‐	  which	  tends	  to	  rely	  on	  micro-­‐level	  cross	  sectional	  data-­‐	  and	  the	  need	  to	  understand	   the	  macro	   historical	   relationship	   between	   fertility	   transitions	   and	   schooling.	  	  The	   bulk	   of	   the	   work	   on	   the	   dilution	   hypothesis	   has	   used	   findings	   from	   cross-­‐sectional	  comparisons	  of	   children	  with	  different	   sibsize	   to	   infer	   the	  effect	  of	   change	   in	   family	   size.	  Drawing	  such	  inferences	  is	  problematic.	  	   Moreover,	   to	   paint	   an	   accurate	   macro-­‐level	   picture,	   one	   needs	   to	   consider	   the	  distributional	  aspects	  of	  the	  fertility	  transition.	  If,	  as	  in	  the	  case	  of	  Latin	  America,	  “the	  small	  
upper	   income	   groups	   have	   the	   largest	   proportionate	   reductions,	   the	   mean	   levels	   of	   child	  
health	   and	   education	  would	   be	   expected	   to	   decline,	   other	   things	   being	   equal,	   even	   though	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there	  are	  rising	  expenditures	  per	  child	  by	  those	  groups	  in	  which	  fertility	  declines.”	  (NRC	  1987,	  p.	  57)	  Some	  research	  (Knodel	  &	  Wongsith	  1991;	  Knodel	  et	  al.	  1990)	  has	  sought	  to	  address	  this	   issue,	   by	   accounting	   for	   how	   fertility	   transitions	   affect	   the	   distribution	   of	   children	  across	   family	   sizes,	   then	   estimating	   the	   micro-­‐level	   effects	   of	   sibsize	   on	   schooling,	   and	  aggregating	  these	  schooling	  outcomes	  while	  considering	  the	  distribution	  of	  children	  across	  family	  sizes.	  However,	  the	  use	  of	  this	  approach	  has	  been	  limited	  and	  research	  has	  tended	  to	  focus	  instead	  on	  methodological	  advances	  to	  improve	  micro-­‐level	  estimates.	  	  	   The	  second	  set	  of	  analyses	  in	  this	  dissertation	  uses	  micro-­‐level	  Demographic	  Health	  Survey	   (DHS)	  data	   from	  nine	  sub-­‐Saharan	  countries.	   It	   applies	  an	  aggregation	  method	   to	  understand	  the	  socio-­‐demographic	  drivers	  of	  recent	  trends	  in	  schooling	  attainment	  in	  sub-­‐Saharan	  Africa.	   This	   approach	   capitalizes	   on	   the	   strength	   of	  micro-­‐level	   data	   estimation,	  but	   also	   accounts	   for	   the	   possibility	   of	   uneven	   fertility	   declines	   across	   socio-­‐economic	  (SES)	   groups	   and	   translates	   the	   findings	   to	   infer	   their	   macro	   level	   implications.	   The	  aggregation,	   and	   associated	   decomposition	   method,	   makes	   it	   possible	   to	   estimate	   the	  complementary	   contributions	   of	   demographic	   transitions,	   changes	   in	   the	   distribution	   of	  children	  across	  various	  SES	  groups,	  and	  broad-­‐based	  national	  policy.	  	  	  1.4	  Structure	  of	  the	  dissertation	  	   The	  rest	  of	  this	  dissertation	  proceeds	  as	  follows:	  Chapter	  2	  presents	  the	  theoretical	  framework,	   focusing	   on	   the	   dilution	   and	   dividend	   theories,	   and	   summarizes	   previous	  findings	  on	  the	  relationship	  between	  fertility	  transitions	  and	  children’s’	  schooling.	  Chapter	  3	  provides	  an	  overview	  of	  current	  methodological	  challenges	  as	  well	  as	  a	  description	  of	  the	  data	   used	   in	   the	   analyses.	   Chapter	   4	   examines	   the	   macro-­‐level	   relationship	   between	  demographic	  transitions	  and	  schooling	  by	  using	  World	  Bank	  country	  level	  data	  to	  estimate	  the	   national	   schooling	   dividends	   associated	   with	   changes	   in	   the	   age	   structure	   of	   a	  population.	  Chapter	  5	  focuses	  on	  the	  dilution	  hypothesis	  and	  uses	  event	  history	  data	  from	  Cameroon	   to	   evaluate	   the	   causal	   connection	   between	   changes	   in	   sibsize	   and	   schooling	  dropout.	  Chapter	  6	  presents	  findings	  from	  an	  aggregation	  analysis,	  which	  uses	  micro	  level	  data	  combined	  with	  a	  decomposition	  method	  to	  estimate	  the	  how	  national	  level	  changes	  in	  school	   enrollments	  are	  driven	  by	  demographic	   transitions,	   changes	   in	   the	  distribution	  of	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THEORETICAL	  FRAMEWORK	  &	  PREVIOUS	  STUDIES	  	  	  	  	  	  	   To	   understand	   the	   connections	   between	   fertility	   transitions	   and	   schooling	  outcomes,	  this	  chapter	  first	  provides	  an	  overview	  of	  key	  theories	  linking	  the	  two	  concepts.	  As	   the	   bulk	   of	   previous	   literature	   examines	   these	   connections	   at	   the	  micro-­‐level,	   via	   the	  	  “dilution	   hypothesis,”	   the	   review	   begins	   here.	   	   This	   is	   followed	   by	   an	   assessment	   of	  important	   findings	   and	  potential	   limitations	   associated	  with	   the	  dilution	  hypothesis.	   The	  review	   then	   continues	   with	   a	   synopsis	   of	   the	   theoretical	   underpinnings	   of	   the	   fertility-­‐schooling	   linkage	   at	   the	   macro-­‐level,	   as	   well	   as	   the	   relationship	   between	   the	   dilution	  argument	  and	  the	  “dividend”	  hypothesis.	   	  The	  chapter	  concludes	  with	  a	   justification	  for	  a	  focus	  on	  schooling.	  	  2.1	  The	  Dilution	  Hypothesis	  	  	   As	  the	  global	  demographic	  transition	  unfolds,	  demographic	  research	  in	  developing	  countries	   has	   perceptively	   shifted	   towards	   understanding	   the	   consequences	   of	   this	  behavior.	   In	  her	  1981	  address	   to	   the	  Population	  Association	  of	  America,	  President	   Judith	  Blake	   brought	   the	   sibsize-­‐schooling	   issue	   to	   the	   forefront.	   Using	   data	   from	   the	   United	  States,	  she	  found	  support	  for	  the	  “dilution	  hypothesis”	  or	  the	  notion	  that	  “the	  more	  children,	  
the	  more	  these	  resources	  are	  divided	  (even	  taking	  into	  account	  economies	  of	  scale)	  and	  hence,	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the	  lower	  the	  quality	  of	  the	  output”	  (Blake	  1981,	  p.	  422).	  Essentially,	  parental	  resources	  are	  finite	  and	  are	  diluted	  by	  the	  number	  of	  children,	  and	  most	  dilution	  models	  are	  conceptually	  mapped	  as	  send	  in	  Figure	  2.1.	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   It	  is	  important	  to	  note	  here	  that	  the	  idea	  of	  dilution	  was	  not	  entirely	  new.	  Economist	  Gary	  Becker	   (e.g.	  Becker	  1964;	  Becker	  &	  Lewis,	  1973)	  had	  earlier	  proposed	   that	  parents	  who	  have	  more	  children	  commit	  less	  of	  their	  time	  and	  resources	  to	  each	  of	  their	  children.	  Under	  this	  framework,	  parents	  decide	  how	  to	  invest	  in	  both	  the	  “quantity	  of	  children”	  and	  the	   “quality	   of	   children”.	   	   He	   argued	   that	   declines	   in	   family	   size	   would	   increase	   human	  capital	   investments	   per	   child	   and	   improve	   the	   educational,	   health	   and	   consumption	  opportunities	   of	   individual	   children.	   Blake	   further	   refined	   this	   hypothesis	   and	   proposed	  that	  the	  idea	  of	  parental	  resources	  per	  child	  did	  not	  only	  pertain	  to	  economic	  capital,	  but	  to	  a	  wide	  range	  of	  factors.	  Blake	  (1981)	  contends	  that	  parents	  “resources”	  can	  be	  thought	  of	  in	  three	  categories,	  including:	  settings,	  that	  is,	  the	  physical	  objects	  and	  cultural	  milieu	  that	  make	  up	  the	  home	  (including	  computers,	  books,	  music,	  art,	  etc.);	  treatments,	  which	  include	  factors	   such	   as	   parental	   aspirations,	   encouragement	   and	   tutoring;	   and	   opportunities,	   or	  chances	  to	  “do	  things”	  in	  the	  outside	  world	  (such	  as	  travel,	  visiting	  museums,	  etc.).	  	  
Figure	  2.1	  Illustration	  of	  the	  resource	  dilution	  hypothesis	  (Downey	  1995)	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Previous	  research	  in	  a	  variety	  of	  settings	  had	  found	  that	  sibling	  size	  (sibsize)	  affects	  cognitive	   ability	   (Marjoribanks	   1974)	   and	   education	   outcomes/performance	   (Blau	   &	  Duncan,	  1967,	  Featherman	  &	  Hauser,	  1978,	  Sewell,	  Hauser,	  &	  Wolf	  1980).	  However,	  Blake’s	  work	   was	   seminal	   in	   taking	   these	   prior	   findings	   and	   moving	   sibsize	   from	   a	   standard	  control	   variable	   to	   a	   concept	   with	   substantive	   relevance.	   	   In	   her	   1981	   paper,	   Blake	  modified	   Sewell’s	  Wisconsin	  Model	   and	   tested	   the	   relationship	   between	   sibling	   size	   and	  college	   plans	   among	   boys.	   	   The	   findings	   led	   to	   her	   conclusion	   that	   “in	   general,	   research	  
documents	  the	  unfavorable	  consequences	  for	  siblings	  of	  high	  fertility,	  even	  in	  a	  country	  that	  is	  
(at	  least	  for	  whites)	  as	  socially	  economically,	  and	  politically	  advantaged	  as	  the	  United	  States”	  (Blake	  1981,	  p.	  421).	  	  	   Blake	  continued	  her	  work	  testing	  the	  dilution	  hypothesis,	  and	  published	  Family	  Size	  
and	   Achievement	   in	   1989.	   Using	  multiple	   U.S.	   data	   sets	   (General	   Social	   Surveys,	   1972	   to	  1986;	  Occupational	  Changes	  in	  a	  Generation,	  1962	  and	  1973;	  Growth	  of	  American	  Families,	  1955	  and	  1960;	  National	  Fertility	  Study,	  1970;	  High	  School	  and	  Beyond,	  1980;	  and	  Health	  Examination	   Surveys,	   1960	   to	   1970),	   she	   again	   found	   negative	   relationships	   between	  sibsize	  and	  educational	  attainment	  (Blake	  1989).	  	  Moreover,	  in	  models	  that	  including	  other	  standard	   predictors	   of	   attainment	   (sex,	   race,	   family	   income,	   family	   structure,	   parents	  education	   and	   occupation)	   only	   father’s	   education	   had	   a	   consistently	   larger	   impact	   on	  years	  of	  educational	  attainment	  than	  sibsize	  (Downey	  1995;	  Blake	  1989).	  	  	   Other	   scholars	   investigating	   the	   sibsize-­‐educational	   attainment	   relationship	   in	   the	  United	  States	  have	  found	  similar	  results.	  Net	  of	  standard	  socioeconomic	  controls,	  Steelman	  and	   Powell	   (1989)	   find	   a	   negative	   relationship	   between	   sibsize	   and	   parental	   financial	  support	  for	  college.	  Moreover,	  they	  find	  that	  children	  from	  larger	  families	  are	  more	  likely	  to	  cite	  financial	  pressures	  as	  a	  reason	  for	  not	  attending	  college	  (Steelman	  &	  Powell	  1989).	  Mare	   and	   Tzeng	   (1989)	   find	   that	   the	   effect	   of	   sibsize	   on	   young	   men’s	   completed	  educational	   attainment	   is	   equivalent	   or	  more	   influential	   that	   that	   of	   paternal	   education,	  urban	   residence,	   race,	   region,	   family	   income	   or	   fathers	   SEI.	   In	   his	   1995	   paper,	   Downey	  finds	   confirmation	   for	   the	  dilution	  hypothesis,	   but	  more	  precisely	   specifies	   the	  nature	  of	  the	  relationship.	  He	  concludes	  that	  while	  economic	  resources	  are	  subject	  to	  a	  1/x	  dilution	  form	  (with	  X	  being	  the	  number	  of	  children	  in	  the	  household),	  other	  educational	  resources	  (such	  as	   computers,	  books,	   etc.)	   are	   subject	   to	  a	   threshold	  effect,	  with	   the	  addition	  of	  an	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extra	   child	   past	   a	   critical	   threshold	   having	   no	   further	   dilution	   effect.	   Kuo	   and	   Hauser	  (1997)	   use	   data	   from	   the	   Wisconsin	   Longitudinal	   study	   and	   conclude	   that	   sibsize	   has	  important	  effects	  on	  educational	  attainment.	  	  	   While	  most	   of	   the	   initial	   work	   on	   the	   dilution	   hypothesis	   centered	   in	   the	   United	  States	  or	  Europe,	  scholars	  became	  interested	  in	  applying	  the	  resource	  dilution	  hypothesis	  to	   study	   the	   effect	   of	   sib-­‐size	   in	   developing	   country	   contexts.	   Given	   the	   fertility	   declines	  occurring	   in	   many	   developing	   regions,	   evidence	   of	   a	   negative	   relationship	   could	   herald	  promising	   growth	   in	   enrollments	   and	   an	   exciting	   development	   prospect.	   In	   Thailand,	  Knodel	   et	   al.	   (1990)	   and	   Knodel	   and	  Wongsith	   (1991)	   found	   that	   children	   from	   smaller	  families	  are	  more	  likely	  to	  go	  on	  to	  both	  lower	  and	  upper	  secondary	  school	  than	  those	  from	  a	  larger	  family.	  	  Indeed,	  the	  effect	  of	  family	  size	  is	  so	  substantial	  that	  “a	  child	  from	  a	  family	  
with	  one	  or	  two	  children	  is	  more	  than	  five	  times	  as	  likely	  to	  enter	  lower	  secondary	  school	  as	  a	  
child	   from	   a	   family	   with	   six	   of	   more	   children”	   (Knodel	   et	   al	   1990,	   p.	   41).	   Negative	  associations	  between	  sibsize	  and	  schooling	  are	  also	  evident	  in	  the	  Dominican	  Republic	  and	  Philippines	   (Montgomery	   &	   Lloyd	   1997),	   Malaysia	   (Pong	   1997),	   and	   Taiwan	   (Parrish	   &	  Willis	  1993).	  	  2.1.1	  Findings	  In	  International	  Settings	  	  	  	   Although	   the	   inverse	   relationship	   between	   family	   size	   and	   schooling	   has	   been	  described	   as	   "one	   of	   the	   most	   consistent	   findings	   in	   the	   status	   attainment	  literature"(Downey	   1995:746),	   the	   dilution	   hypothesis	   has	   been	   challenged	   on	   multiple	  grounds.	   Part	   of	   this	   challenge	   stems	   from	   the	   numerous	   studies	   in	   developing	   contexts	  finding	  either	  no	  or	  positive	  associations	  between	  family	  size	  and	  schooling.	  	  In	   sub-­‐Saharan	   Africa,	   early	   work	   by	   Gomes	   (1984)	   in	   urban	   Kenya	   found	   that	  children	  from	  small	  families	  achieved	  an	  average	  of	  6.9	  years	  of	  schooling	  while	  those	  from	  larger	   families	   attained	   8.5	   years,	   a	   finding	   that	   held	   even	   when	   controlling	   for	  socioeconomic	   status,	   sex	   and	   age.	   Chernichovsky	   (1985)	   found	   a	   similar	   positive	  association	   between	   family	   size	   and	   schooling	   in	   rural	   Bostwana.	   Later	   work	   suggested	  more	  nuanced	  findings.	  In	  Ghana,	  Lloyd	  and	  Gage-­‐Brandon	  (1993)	  found	  that	  the	  negative	  association	  between	  sibsize	  and	  schooling	  only	  impacted	  girls.	  Montegomery	  and	  Kouame	  (1993)	   reported	   a	   negative	   association	   in	   urban	   areas	   of	   Cote	   d’Ivoire	   and	   a	   positive	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association	   in	   rural	   communities,	   and	   Eloundou-­‐Enyegue	   and	   Williams	   (2006)	   find	   a	  similar	   relationship	   in	   Cameroon.	   Buchmann	   (2000),	  meanwhile,	   found	  no	   evidence	   of	   a	  relationship	   between	   sibsize	   and	   schooling	   in	   Kenya.	   Using	   Demographic	   and	   Health	  Survey	  data	  from	  Cameroon,	  Kenya,	  Malawi,	  Namibia,	  Niger,	  Tanzania,	  and	  Zambia,	  Lloyd	  and	  Blanc	  (1996)	  find	  significant	  negative	  relationships	  only	  in	  Kenya	  and	  Namibia.	  	  In	   other	   regions,	   Ahn	   et	   al.	   (1998)	   found	   that	   the	   negative	   relationship	   between	  sibsize	   and	   schooling	   in	   Vietnam	   is	   no	   longer	   significant	   upon	   adding	   controls	   for	  socioeconomic	   status.	   Considering	   various	   ethnic	   groups	   in	   peninsular	   Malaysia,	   Sudha	  (1997)	   finds	   that	   there	   is	  no	  effect	  of	   family	  size	  at	  any	   level	  of	  schooling	  among	  Malays,	  but	   that	   there	   is	   a	   significant	   negative	   association	   between	   sibsize	   and	   the	   odds	   of	  completing	  primary	  schooling	  for	  Chinese	  and	  Indians.	  However,	  even	  among	  Chinese	  and	  Indians,	   this	   there	   is	   no	   significant	   net	   effect	   on	   secondary	   school.	   Pong	   (1997)	   finds	  evidence	  for	  the	  dilution	  hypothesis	  but	  it	  is	  only	  over	  time	  that	  “Malay	  children	  with	  many	  
siblings	  apparently	   faced	   increasing	  competition	   for	   family	  resources,	  as	  compared	  to	   those	  
with	  few	  siblings”	  (Pong	  1997,	  p.	  238).	  	  In	  Indonesia,	  Maralani	  (2008)	  similarly	  finds	  a	  shift	  from	   a	   positive	   association	   in	   the	   early	   cohorts	   to	   a	   negative	   association	   in	  more	   recent	  decades.	   	   Eloundou-­‐Enyegue	   and	   Williams	   (2006)	   also	   find	   evidence	   of	   a	   negative	  association	  only	  appearing	  in	  later	  cohorts.	  	  Such	   conflicting	   findings	  may	   seem	  surprising	  given	   the	   inherent	   simplicity	  of	   the	  dilution	   hypothesis-­‐	   “couples	   with	   larger	   progenies	   divide	   their	   resources	   among	   many	  
children,	  and	  even	  allowing	  for	  economies	  of	  scale	  and	  fixed	  costs,	  this	  dilution	  implies	  fewer	  
material	   and	   non	   material	   resources	   available	   per	   child”	   (Eloundou-­‐Enyegue	   &	  Williams	  2006,	  p.	  27).	  Thus	   the	   inconsistency	   in	   these	   findings	  raised	   the	  need	   for	  conceptual	  and	  methodological	  re-­‐consideration.	  2.1.2	  Contextual	  Dependency	  	  	  	   On	   the	   conceptual	   side,	  many	   scholars	   suggested	   that	   the	   systematic	   variation	   in	  findings	  might	   be	   related	   to	   contextual	   forces,	   at	   the	  national	   and	   family	   levels,	   that	   can	  vary	   across	   counties1	   (Desai	   1995;	   Lloyd	   1994).	   At	   the	   national	   level,	   overall	   levels	   of	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  While	   this	   critique	   is	   useful,	   it	   should	   be	   noted	   that	   Blake	   recognized	   the	   relevance	   of	  context	  in	  her	  earlier	  work.	  She	  proposed	  that	  the	  sibsize-­‐schooling	  relationship	  would	  be	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development,	   stage	   in	   the	   demographic	   transition,	   and	   national	   educational	   policies	   are	  critical	  in	  determining	  the	  direction	  and	  magnitude	  of	  the	  sibsize	  effect	  (Lloyd	  1994).	  With	  regards	   to	   level	   of	   development,	   Lloyd	   (1994)	   notes	   that	   schools	   and	   educational	  infrastructure	  must	  be	  present	  in	  order	  for	  parents	  to	  even	  begin	  to	  make	  decisions	  about	  child	   investments.	   Essentially	   “the	   issue	   of	   sibling	   competition	   only	   becomes	   relevant	   if	   a	  
moderate	  addition	  to	  parental	  resources	  directed	  toward	  the	  child	  is	  sufficient	  to	  bring	  about	  
substantial	   improvement	   in	   child-­well	   being”	   (Lloyd	   1994,	   p.	   186).	   Moreover,	   decisions	  about	  investments	  are	  typically	  related	  to	  the	  educational	  services	  available	  and	  children’s’	  future	   opportunities	   in	   the	   labor	   market,	   which	   both	   tend	   to	   be	   dependent	   on	   broader	  development	   trends	   (Lloyd	   1994).	   	   These	   theoretical	   proposals	   about	   the	   relevance	   of	  development	   tend	   to	   be	   supported	   by	   research,	   which	   shows	   that	   the	   negative	  relationships	  between	  sibsize	  and	  schooling	  are	  more	   likely	   to	  occur	   in	  urban	   than	   rural	  settings	  in	  Africa	  (Chernichovsky	  1985;	  Eloundou-­‐Enyegue	  &	  Williams	  2006;	  Gomes	  1984;	  Montgomery	  &	  Kouame	  1993;)	  and	  less	  likely	  to	  be	  observed	  in	  more	  developed	  countries	  of	   Southeast	   Asia	   (Knodel	   et	   al.	   1990;	   Knodel	   &	   Wongsith	   1991;	   Pong	   1997).	   Further	  evidence	   is	   in	   historical	   studies	   across	   generations,	   which	   show	   the	   presence	   of	   sibsize	  effect	  emerging	   in	   later	  generations	  at	  more	  advanced	  stages	  of	  development	  (Eloundou-­‐Enyegue	  &	  Williams	  2006;	  Lloyd	  1994;	  Maralani	  2008;	  Pong	  1997).	  Related	   to	   stage	   of	   development,	   a	   countries	   stage	   in	   the	   demographic	   transition	  may	   additionally	   shape	   the	   nature	   of	   the	   relationship	   between	   sibsize	   and	   schooling.	   As	  countries	  progress	  from	  high	  fertility,	  high	  mortality	  to	  low	  fertility,	  low	  mortality	  regimes,	  the	   “adoption	   of	   deliberate	   fertility	   regimes	   has	   implications	   not	   only	   for	   the	   relationship	  
between	   fertility	   and	   family	   size	   but	   also	   for	   the	   parental	  motivation	   to	   invest	   in	   children	  (Lloyd	  1994,	  p.	  189).	  Thus,	  by	  moving	  from	  “family	  building	  by	  fate”	  to	  “family	  building	  by	  design”	   parents	   are	   better	   able	   to	   control	   their	   family	   size	   and	  more	   likely	   to	   invest	   in	  children,	   as	   these	   children	   are	   increasingly	   likely	   to	   survive	   long	   enough	   to	  benefit	   from	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  mediated	   by	   the	   level	   of	   support	   for	   children	   from	   outside	   the	   nuclear	   family.	   Using	  examples	   from	   the	   United	   States,	   she	   found	   that	   the	   relationship	   between	   sibsize	   and	  educational	   attainment	   was	   weaker	   among	   Catholics	   than	   Protestants,	   as	   the	   larger	  Catholic	  community	  tended	  to	  provide	  more	  support	  to	  its	  members,	   including	  assistance	  with	  tuition	  in	  Catholic	  schools	  (Blake	  1989).	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parents	   investments	   (p.189).	   Combined	   with	   advances	   in	   socioeconomic	   development,	  declines	   in	   fertility	   and	   infant	  mortality	   create	   a	   context	  where	   parents	   are	   increasingly	  interested	   in	   investing	   in	   children,	   and	   under	   these	   conditions	   a	   negative	   relationship	  between	  sibsize	  and	  schooling	   in	  more	   likely	   to	  emerge.	   In	  Thailand,	  which	  underwent	  a	  rapid	   demographic	   transition	   combined	  with	   relatively	   strong	   economic	   growth,	   Knodel	  and	   colleagues	   (Knodel	   et	   al.	   1990,	   Knodel	   &	  Wongsith	   1991)	   find	   evidence	   of	   a	   strong	  negative	  association	  between	  sibsize	  and	  entry	  into	  lower	  and	  upper	  secondary	  school.	  	  With	  regards	   to	  national	  policy,	   in	  countries	  where	  education	   is	   subsidized	  by	   the	  state,	  costs	  of	  schooling	  are	  low,	  schooling	  is	  compulsory	  and	  attendance	  enforced,	  then	  the	  dilution	  effect	  will	  be	  less	  apparent,	  as	  the	  costs	  of	  each	  child’s	  schooling	  are	  spread	  beyond	  the	  individual	  family	  (Lloyd	  1994;	  Eloundou-­‐Enyegue	  2006).	  As	  noted	  above,	   in	  Malaysia,	  Sudha	  (1997)	  found	  that	  government	  policy,	  which	  provided	  educational	  support	  for	  ethnic	  Malays	   resulted	   in	   no	   negative	   impact	   of	   family	   size	   on	   educational	   attainment,	   while	  ethnic	  groups	  that	  received	  little	  government	  support	  for	  schooling	  (Chinese	  and	  Indians)	  were	   subject	   to	   a	   negative	   relationship	   between	   sibsize	   and	   schooling.	   	   Lu	   and	   Treiman	  (2005)	   examining	   a	   series	   of	   dramatic	   policy	   changes	   in	   China,	   find	   that	   periods	   of	  declining	   competition	   correspond	   with	   declines	   in	   the	   effect	   of	   sibsize	   on	   educational	  attainment.	   In	   Hong	   Kong,	   Post	   and	   Pong	   (1998)	   posit	   that	   the	   diminishing	   effects	   of	  sibsize	  that	  occurred	  during	  the	  1970s	  were	  tied	  to	  the	  massive	  expansion	  in	  free	  schooling	  during	  this	  period.	  	  At	   the	   family	   level,	   and	   particularly	   in	   the	   case	   of	   sub-­‐Saharan	   Africa,	   factors	  including	   the	   extent	   of	   sibling	   support,	   the	   nuclearity	   of	   the	   family,	   and	   the	   extent	   (and	  direction)	   of	   child	   fosterage	   mediate	   the	   relationship	   (Montgomery,	   Kouame,	   &	   Oliver	  1995).	  Gomes	  (1984)	  finding	  of	  no	  relationship	  between	  sibsize	  and	  schooling	  makes	  more	  sense	   given	   the	   prevalence	   and	   importance	   of	   sibling	   support	   chains	   in	   Kenya.	   Here,	  education	   of	   the	   eldest	   child	   in	   the	   family	  was	   often	   halted	   so	   that	   they	   could	   enter	   the	  labor	   force	   and	   remit	   earnings	   back	   to	   the	   household,	   which	   in	   turn	   could	   be	   used	   to	  support	   younger	  members	   schooling.	   In	  Taiwan,	   Parrish	   and	  Willis	   (1993)	   similarly	   find	  that	  “a	   large	  number	  of	  children	  in	  the	  family	  may	  lead	  not	  to	  a	  universal	  resource	  dilution	  
but	  to	  improved	  opportunities	  for	  the	  late	  born”	  (p.	  868).	  Thus,	  places	  with	  of	  high	  fertility,	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and	   where	   children	   can	   serve	   as	   resource	   boons,	   are	   more	   likely	   to	   exhibit	   a	   positive	  association	  between	  sibsize	  and	  schooling.	  While	  previous	  research	  tended	  to	  assume	  a	  bounded	  nuclear	  family	  unit	  with	  fixed	  family	  resources,	  Caldwell	  and	  Caldwell	  (1987)	  suggest	  that	  sibsize	  will	  have	  little	  impact	  on	  educational	  attainment	  under	  circumstances	  where	  educational	  costs	  are	  spread	  among	  a	  wider	   array	   of	   relatives.	  While	   the	   negative	   association	   between	   sibsize	   and	   schooling	  may	  be	  more	  prevalent	   in	  an	   industrial	   setting	  with	  nuclear	   families,	   it’s	   less	   likely	   to	  be	  observed	  in	  societies	  where	  extended	  family	  living	  arrangements	  are	  more	  typical.	  Beyond	  spreading	  costs	  generally,	  the	  practice	  of	  child	  fosterage	  plays	  a	  particularly	  important	  role.	  Ainsworth	  (1992)	  finds	  that	  child	  fosterage	  can	  serve	  as	  a	  family	  level	  mechanism	  through	  which	   the	   costs	   of	   children	   can	   be	   spread	   among	   a	   larger	   network	   of	   relatives2.	   The	  practice	   of	   fosterage	   is	   particularly	  widespread	   in	  West	  Africa	   and	   it	   “enables	   parents	   to	  
escape	  some	  of	  the	  costs	  of	  schooling	  that	  might	  otherwise,	  given	  liquidity	  constraints,	  make	  it	  
necessary	  that	  fertility	  be	  reduced	  if	  the	  children	  are	  to	  be	  property	  educated”	  (Montgomery,	  Kouame	   &	   Oliver	   1995,	   p.	   15).	   Lloyd	   and	   Desai	   (1992)	   find	   that	   in	   many	   sub-­‐Saharan	  countries,	   children	  spend	  a	  substantial	  portion	  of	   their	   childhood	  years	   living	  away	   from	  their	  mothers:	  18%	  in	  Ghana,	  16%	  in	  Senegal,	  and	  12%	  in	  Mali.	  Between	  1998	  and	  2000,	  27%	  of	  households	   in	  rural	  Burkina	  Faso	  either	  sent	  or	  received	  a	   foster	  child,	  and	  these	  fostered	  children	  spent	  an	  average	  of	  2.75	  years	  away	  from	  their	  parents	  (Akresh	  2005).	  In	  South	  Africa,	  Lu	  (2007)	  finds	  a	  negative	  association	  between	  sibsize	  and	  schooling	  among	  whites,	   but	   no	   effect	   for	   blacks,	   who	   are	   more	   likely	   to	   reside	   in	   an	   extended	   family	  arrangement.	  Evidence	   additionally	   suggests	   that	   families	  make	   an	   effort	   to	   foster	   children	   into	  households	   where	   with	   greater	   resources	   (Blanc	   and	   Lloyd	   1990).	   In	   Ghana,	   Blanc	   and	  Lloyd	  (1990)	  find	  that	  both	  very	  young	  and	  older	  women	  are	  most	  likely	  to	  live	  with	  foster	  children,	  as	  they	  have	  limited	  responsibilities	  to	  their	  own	  children	  at	  these	  stages	  in	  their	  life	   course.	   	   In	   Burkina	   Faso,	   Akresh	   (2005)	   randomly	   sampled	   households	   and	   then	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2	   Fosterage	   may	   also	   have	   a	   secondary	   impact	   on	   the	   sibsize-­‐schooling	   relationship	  (Caldwell	  &	  Caldwell	  1987;	  Lesthaeghe	  1989;	  Stokes	  1995)	   in	  that	  poor	   families	  who	  are	  able	  to	  defray	  their	  own	  child	  rearing	  costs	  by	  sending	  children	  to	  live	  with	  other	  families	  have	  little	  incentive	  to	  reduce	  their	  family	  size.	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identified	   families	  who	  had	  received	   foster	  children	  and	   the	   families	  who	  had	  sent	   them.	  After	   linking	   these	   families,	   he	   was	   able	   to	   show	   that	   fostered	   children	   experienced	  significantly	   improved	  schooling	  outcomes	  as	  a	  result	  of	  their	   fosterage	  status.	  Moreover,	  the	  siblings	  who	  were	  not	  fostered	  out	  also	  benefited,	  though	  to	  a	  lesser	  extent,	  most	  likely	  due	  to	  a	  reduction	  in	  the	  strain	  on	  household	  resources	  (Akresh 2005).	  Fosterage,	  therefore,	  may	  mitigate	  the	  effect	  of	  the	  dilution	  of	  resources	  by	  family	  size	  and	  be	  the	  reason	  for	  the	  weak	   associations	   found	   in	   early	   research.	   More	   recent	   research	   has	   found	   that	   urban	  families	   are	   increasingly	   unable	   to	   receive	   foster	   children	   (Courade	   1994;	   Eloundou-­‐Enyegue	  &	  Stokes	  2002;	  Lloyd	  &	  Gage-­‐Brandon	  1994),	  which	  could	  increase	  the	  burden	  on	  individual	  families	  and	  strengthen	  the	  association	  between	  family	  size	  and	  schooling.	  	  2.1.3	  Endogenity	  and	  the	  dilution	  hypothesis	  	  	   Beyond	  the	  need	  to	  contextualize	  the	  sib-­‐size	  schooling	  relationship,	  one	  of	  the	  main	  critiques	  of	  the	  dilution	  hypothesis	  stems	  from	  the	  fact	  that	  it	  postulates	  a	  causal	  -­‐-­‐rather	  than	   endogenous-­‐-­‐	   link	   between	   family	   size	   and	   children’s	   resources.	   As	   Becker	   (1993)	  proposes,	  parents	  make	  a	  decision	  to	  invest	  in	  child	  quantity-­‐	  via	  higher	  fertility	  levels-­‐	  or	  quality-­‐	   via	   fewer,	  more	   educated	   children	   (Becker	  1993).	  According	   to	   this	   perspective,	  the	   negative	   association	   between	   sibsize	   and	   schooling	   is	   simply	   the	   result	   of	   prior,	  exogenous	  decisions	  and	  preferences	  of	  parents,	  which	  affect	  both	   fertility	  and	  schooling	  decisions.	  	  If	  this	  is	  the	  case,	  then	  previous	  findings	  of	  a	  negative	  relationship	  between	  sibsize	  and	   schooling	   may	   be	   called	   into	   question.	   As	   Marteleto	   	   (2001)	   notes,	   “if	   there	   is	  
simultaneity	  between	  the	  decisions	  on	  number	  of	  siblings	  and	  desired	  educational	  attainment	  
for	   those	   children,	   then	   neither	   additive	   nor	   interactive	   models	   of	   school	   attainment	   are	  
correct	  as	  they	  assume	  that	  sibship	  size	  is	  determined	  prior	  to	  schooling”	  (Marteleto	  2001,	  p.	  13).	   If	   an	   exogenous	   factor	   is	   determining	   both	   sibsize	   and	   schooling	   choices,	   then	   the	  findings	  of	  a	  negative	  relationship	  would	  overestimate	  the	  extent	  to	  which	  schooling	  would	  increase	  if	  family	  sizes	  were	  reduced	  (Marteleto	  2001).	  	  Yet,	   at	   the	  conceptual	   level,	   this	  assumption	  only	  holds	   if	  parents	  do	   indeed	  make	  rational,	   concurrent	   decisions	   about	   fertility	   and	   educational	   investments.	   As	   many	  scholars	  have	  proposed,	   there	  are	  conceptual	  reasons	  to	  assume	  that	  this	  may	  not	  be	  the	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case,	  especially	  in	  developing	  county	  contexts.	  First,	  with	  regards	  to	  the	  supply	  side	  of	  the	  relationship,	   this	   perspective	   assumes	   that	   individuals	   have	   strict	   control	   over	   their	  fertility,	   and	   bear	   the	   exact	   number	   of	   children	   intended.	  While	   this	   assumption	  may	   be	  suitable	  in	  developed	  nations,	  in	  developing	  countries	  	  “couples	  control	  over	  reproduction	  is	  
far	   from	   perfect,	   and,	   as	   consequence,	   the	   number	   of	   undesired	   reproductive	   events	   is	  
substantial”	   (Bongaarts	   1997,	   p.	   267).	   	   Estimates	   suggest	   that	   nearly	   25%	   of	   births	   in	  developing	   countries	   (excluding	   China)	   are	   unwanted	   and,	   despite	   policies	   to	   promote	  family	   planning,	   levels	   of	   unwanted	   fertility	   have	   increased	   over	   time	   in	   many	   middle-­‐income	  developing	  countries	  (Bongaarts	  1994;	  Bankole	  &	  Westhoff	  1995;	  Bongaarts	  1995).	  Between	  the	  early	  1970s/1980s	  and	  1990,	   levels	  of	  unwanted	  fertility	  rose	   in	  many	  sub-­‐Saharan	   countries,	   including	   Cameroon	   (.3	   to	   .7),	   Ghana	   (.1	   to	   1.0),	   	   Kenya	   (.3	   to	   1.9),	  Nigeria	  (.1	  to	  .3),	  Rwanda	  (.2	  to	  1.8)	  and	  Senegal	  (.2	  to	  1.0)	  (Bongaarts	  1997).	  Despite	  three	  decades	  of	  increasing	  desires	  to	  cease	  or	  delay	  childbearing	  and	  the	  massive	  investments	  in	  family	  planning	  that	  have	  sought	  to	  meet	  this	  need,	  many	  women	  in	  developing	  countries	  continue	  to	  fall	  short	  of	  reaching	  their	  stated	  preferences	  (Westhoff	  &	  Bankole	  1995).	  	  	  	  In	  addition	   to	   the	  high	   levels	  of	  unwanted	   fertility,	   family	  size	   in	   the	  sub-­‐Saharan	  context	  is	  also	  altered	  by	  the	  practice	  of	  fosterage.	  As	  noted	  above,	  fosterage	  rates	  remain	  high	  on	  the	  continent	  and	  the	  resource	  implications	  of	  fertility	  decisions	  are	  often	  spread	  among	  a	  larger	  extended	  family	  system.	  These	  high	  levels	  of	  unwanted	  fertility,	  combined	  with	   high	   levels	   of	   fosterage	   suggest	   that	   families	   are	   not	   exerting	   precise	   control	   over	  their	   family	   size	   and,	   thus,	   that	   at	   least	   portion	   of	   “sibsize”	   can	   be	   thought	   of	   as	   an	  exogenous	  factor.	  	  	   A	   second	  problem	  relates	   to	  notion	  of	  a	  unified	  decision	  on	   the	  part	  of	   the	  couple	  about	   their	   reproductive	   decisions.	   Research	   has	   documented	   significant	   variation	   in	  couple	   preferences	   with	   regards	   to	   family	   size	   and	   has	   also	   highlighted	   “considerable	  power	  men	  wield”	  over	  women	  in	  reproductive	  decisions	  (Dodoo	  1998,	  p.	  229;	  Caldwell	  &	  Caldwell	   1987;	   Ezeh,	   Seroussi	   &	   Raggers	   1996;	   Wusu	   &	   Isiugo-­‐Abanihe	   2004)	   Using	  Demographic	   Health	   Survey	   data	   from	   14	   sub-­‐Saharan	   African	   countries,	   Bankole	   and	  Singh	   (1998)	   find	   that	   “husbands	   tend	   to	   want	   a	   larger	   family	   than	   their	   wives,”	   with	  gender	  differentials	  being	   larger	   in	  Western,	   rather	   than	  Eastern,	  Africa	   (p.	  18).	   In	  Niger,	  more	   than	  49%	  of	  husbands	  desire	   a	   family	   size	  of	   a	   least	   two	   children	  more	   than	   their	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wives	  (Bankole	  &	  Singh	  1998).	  Similarly,	  in	  Ethiopia	  only	  30%	  of	  husbands	  and	  wives	  gave	  the	   same	  response	   for	   ideal	   family	   size	   (Short	  &	  Kiros	  2002).	  Among	   the	  majority	  of	   the	  sample	   of	   couples	   who	   did	   not	   agree	   on	   family	   size,	   husbands	   tended	   to	   be	   more	  pronatalist	  than	  their	  wives.	  More	  limited	  evidence	  suggests	  that	  these	  preferences	  actually	  impact	   family	   size.	   Using	   DHS	   data	   from	   the	   1993	   Ghana	   survey,	   Dodoo	   finds	   that	  contraceptive	  use	  was	  	  two	  to	  three	  higher	  when	  the	  husband,	  rather	  than	  the	  wife,	  wanted	  to	   cease	   child	   bearing	   (Dodoo	   1998).	   	   Given	   the	   lack	   of	   consensus	   over	   family	   size,	   it’s	  unlikely	  that	  concrete	  and	  unified	  decisions	  about	  “child	  quantity	  “	  are	  actually	  being	  made	  and,	  subsequently,	  achieved	  by	  many	  couples.	  	  Beyond	  imperfect	  control	  over	  fertility,	  and	  the	  ambiguity	  surrounding	  the	  decision	  making	  process	   itself,	  many	  couples	  also	  have	   limited	  control	  over	  child	  survival.	   In	  sub-­‐Saharan	   Africa,	   one	   of	   every	   six	   children	   dies	   before	   reaching	   age	   five	   (UNICEF	   2006).	  Moreover,	  despite	  the	  United	  Nations	  Millennium	  Development	  Goal	  of	  reducing	  the	  under-­‐five	  mortality	  rate	  by	   two-­‐thirds	  by	  2015,	   the	  region	  only	  reduced	  child	  mortality	  by	  1%	  between	  1990	  and	  2006	  (UNICEF	  2006).	  In	  developing	  countries	  overall,	  72	  of	  every	  1000	  children	   born	   die	   before	   the	   age	   of	   five,	   as	   opposed	   to	   6	   in	   developed	   nations	   (UNICEF	  2008).	  Thus,	  a	  large	  number	  of	  families	  in	  these	  contexts	  experience	  an	  exogenous	  shock	  to	  family	  size	  via	  child	  mortality.	  	  The	  “quality”	  side	  of	  the	  fertility-­‐schooling	  calculus	  is	  fraught	  with	  problems	  as	  well.	  Not	  only	  do	  men	  and	  women	  have	  differential	  preferences	  with	  regards	  to	  family	  size,	  but	  evidence	  suggests	   that	   they	  differ	   in	  decisions	  about	  educational	   investments	  as	  well.	   	   In	  Ghana,	  Lloyd	  and	  Gage-­‐Brandon	  (1994)	   find	   that	   teenagers	   in	   female-­‐headed	  households	  are	   significantly	  more	   likely	   to	   have	   ever	   been	   enrolled	   in	   school.	   	   Using	  DHS	  data	   from	  Kenya,	  Tanzania,	  Cameroon,	  Niger,	  Malawi,	  Namibia,	  and	  Zambia,	  Lloyd	  and	  Blanc	  (1994)	  find	  that	  in	  all	  countries	  but	  Tanzania,	  despite	  being	  disadvantaged	  economically,	  children	  in	   female	  headed	  households	  are	  more	   likely	   to	  be	  enrolled	   in	   school	   and	  more	   likely	   to	  have	  completed	  grade	  school	  than	  children	  in	  male-­‐headed	  households.	  Part	  of	  this	  can	  be	  attributed	   to	   the	   fact	   that	   female-­‐headed	   households	   spend	   a	   greater	   proportion	   of	   the	  household	  budget	  on	  schooling	  than	  male	  headed	  households	  (Bruce	  &	  Lloyd	  1996).	  	  Parent’s	   ability	   to	   make	   rational,	   simultaneous	   decisions	   about	   child	   quality	   and	  quantity	  is	  also	  dependent	  on	  a	  stable	  economic	  context.	  In	  many	  cases,	  time	  that	  elapses	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between	   decisions	   about	   fertility	   and	   decisions	   about	   schooling	   is	   large	   enough	   that	  changes	  in	  the	  broader	  socio-­‐economic	  context	  may	  impact	  both	  the	  costs	  of,	  and	  returns	  to,	   schooling.	   First,	   considering	   the	   issue	   of	   costs,	  many	   countries	   in	   sub-­‐Saharan	   Africa	  have	   substantial	   school	   fees	   associated	   with	   attendance.	   Yet	   recent	   constitutional	   and	  policy	   changes	   in	   several	   countries	   sub-­‐Saharan	   countries	   have	   abolished	   these	   fees,	  significantly	   changing	   parental	   decisions	   about	   school	   enrollment.	   The	   elimination	   of	  school	   fees	   in	   Tanzania	   in	   2001	   caused	   primary	   enrollment	   to	   skyrocket,	   with	   the	   net	  primary	  enrollment	  rate	  growing	  from	  57	  to	  85	  percent	  within	  a	  single	  year	  (World	  Bank	  2004).	   When	   Malawi	   abolished	   tuition	   fees	   in	   1994,	   enrollment	   similarly	   jumped	   51	  percent,	   while	   a	   similar	   decision	   in	   Uganda	   in	   1996	   led	   to	   a	   70	   percent	   increase	   in	  enrollment	  (World	  Bank	  2004).	  Even	  at	  relatively	  high	  national	  levels	  of	  enrollment,	  school	  fees	   continue	   to	  matter.	   The	   end	   of	   fees	   in	   Cameroon	   in	   1999	   resulted	   in	   primary	   gross	  enrollment	   rates	   growing	   from	   88	   to	   105	   percent	   (World	   Bank	   2004).	   Thus,	   if	   a	  hypothetical	  family	  did	  make	  a	  deliberate	  decision	  to	  have	  many,	  low	  educated	  children	  in	  the	  contexts	  of	  high	  school	  fees,	  reductions	  in	  school	  costs	  may	  alter	  their	  calculus.	  Second,	   broader	   socioeconomic	   forces	   that	   impact	   the	   returns	   to	   schooling	   may	  change	   drastically	   between	   the	   time	   of	   conception	   and	   the	   time	   when	   parents	   make	  decisions	  about	  schooling	  enrollment	  and/or	  dropout.	  Much	  of	  parent’s	   impetus	  to	  invest	  in	   their	   children’s	   schooling	   is	   based	   on	   the	   idea	   that	   this	   investment	   will	   improve	  socioeconomic	   opportunities	   and	   trajectories.	   However,	   contextual	   changes	   that	   occur	  between	   these	   two	   processes	   may	   alter	   parent’s	   decisions	   about	   schooling.	   Even	  researchers	   like	   Montgomery,	   Kouame	   and	   Oliver	   (1995),	   who	   are	   highly	   skeptical	  regarding	  a	  causal	  relationship	  between	  sibsize	  and	  schooling,	  have	  conceded	  this	  point.	  As	  they	  note	  “fertility	  can	  exert	  a	  causal	  influence	  on	  child	  schooling	  in	  the	  short	  run,	  however,	  
especially	   under	   conditions	   of	   rapid	   and	   unanticipated	   change	   in	   economic	   circumstances	  
such	  as	  those	  characteristic	  of	  the	  past	  decade	  in	  West	  Africa.	  In	  those	  settings,	  the	  number	  of	  
children	  born	  by	  a	  household	  may	  not	  correspond	  to	  the	  number	  that	  would	  have	  been	  chosen	  
given	  knowledge	  of	  current	  economic	  circumstances”	  (p.11).	  	  Consider	  a	  hypothetical	  scenario	  where	  a	  family	  makes	  a	  calculated	  decision	  to	  have	  a	   few,	   well-­‐educated	   children,	   and	   are	   then	   faced	   with	   changes	   in	   the	   broader	   socio-­‐economic	   context	   that	   reduce	   the	   returns	   to	   schooling.	   	   In	   this	   case,	   parents	  may	   simply	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pull	  back	  on	  schooling	   investments	  and	  choose	   to	  have	  a	   few	  children	  with	   low	   levels	  of	  schooling.	   	   This	   hypothetical	   scenario	   is	   quite	   probable	   in	   much	   of	   sub-­‐Saharan	   Africa,	  where	  evidence	  shows	  that	  changes	  in	  the	  socioeconomic	  conditions	  are	  severely	  reducing	  the	   returns	   to	   schooling.	   Overall,	   unemployment	   among	   15-­‐24	   year	   olds	   in	   the	   region	  hovers	  around	  50%	  (Zuehlke	  2009).	  In	  Nigeria,	  the	  rate	  is	  closer	  to	  60-­‐70%,	  with	  “the	  labor	  market	   only	   absorbing	   10	   percent	   of	   new	   job	   entrants”	   (World	   Bank	   2009,	   p.1).	   The	  Minister	   of	   Finance	   in	  Mali	   recently	   lamented	   that	   “youth	   in	  urban	   areas	   are	   looking	   for	  jobs	   alongside	   thousands	   of	   others	   from	   the	   same	   schools”	   which	   is	   largely	   a	   result	   of	  “policies	  [that]	  favor	  investments	  and	  educational	  training”	  but	  do	  not	  lead	  to	  job	  creation	  (World	   Bank	   2009,	   p.1).	   Despite	   annual	   economic	   growth	   rates	   averaging	   6	   percent	   per	  year	  between	  1997	  and	  2007,	  there	  has	  not	  been	  a	  commensurate	  increase	  in	  employment	  opportunities	   among	   young	   workers	   (ages	   15-­‐24)	   (Zuehlke	   2009).	   While	   labor	  productivity	   has	   been	   growing	   SSA,	   the	   employment	   to	   population	   ratio	   has	   stagnated	  between	  1991	  and	  2007	  (UNDP	  	  2010).	  Declines	   in	  this	  ratio	  were	  registered	  in	  28	  of	  50	  SSA	   countries,	   with	   the	   largest	   declines	   in	   Mauritania	   (13.8%),	   Tanzania	   (10.6%),	   and	  Rwanda	  (8.1%)	  (UNDP	  2010).	  Southern	  Africa	  was	  able	  to	  improve	  their	  ratio	  during	  this	  time	   period,	   but	   East	   and	   Central	   Africa	   remained	   stagnant	   and	   West	   Africa	   regressed.	  Previous	   research	   by	   Giroux	   (2008)	   also	   suggested	   asymmetric	   growth	   with	   regards	   to	  employment	   and	   population.	   	   Figure	   2.2	   displays	   the	   percent	   change	   in	   off-­‐farm	  employment	  (X	  axis)	  and	  in	  urban	  population	  (Y	  axis)	  over	  the	  last	  two	  decades.	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   Countries	  that	  fall	  on	  the	  diagonal	  line	  have	  experienced	  equal	  growth	  in	  both	  their	  urban	  populations	  and	   levels	  of	  off	   farm	  employment.	  However,	   countries	   that	   fall	   to	   the	  right	  of	  the	  diagonal	  have	  experienced	  faster	  growth	  in	  off-­‐farm	  employment	  than	  in	  urban	  population,	  while	  the	  reverse	  is	  true	  for	  countries	  to	  the	  left	  of	  the	  diagonal.	  As	  this	  graph	  indicates,	   most	   sub-­‐Saharan	   countries	   (indicated	   by	   the	   v	   shaped	   mark)	   fall	   to	   the	   left,	  underscoring	   an	   asymmetry	   noted	   in	   other	   studies	   (Kasarda	   &	   and	   Crenshaw	   1991;	  Roberts	  1989;	  UN	  2004).	  Given	  this	  increasingly	  competitive	  labor	  market,	  parents	  may	  be	  more	   and	  more	   discouraged	   from	   investing	   in	   schooling,	   regardless	   of	   previous	   fertility	  decisions.	  	   In	   sum,	   concerns	   regarding	   the	   overestimation	   of	   sibsize	   on	   schooling	   are	   more	  valid	   in	   contexts	  where	  parents	  make	   a	   calculated	  decision	   about	   fertility	   and	   schooling,	  and	   are	   then	   able	   to	   achieve	   these	   desired	   goals.	   	   In	   sub-­‐Saharan	   Africa,	   high	   levels	   of	  unwanted	   fertility	   and	   mortality	   and	   a	   lack	   of	   matched	   fertility	   preferences	   within	   the	  couple	  suggest	  that	  couples	  are	  not	  likely	  to	  be	  able	  to	  perfectly	  achieve	  their	  ideal	  family	  
Figure	  2.2	  Stage	  and	  symmetry	  in	  urban	  transitions	  (Giroux	  2008)	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size.	  Similarly,	  there	  may	  be	  little	  consensus	  within	  the	  couple	  as	  to	  the	  ideal	  educational	  attainment	   of	   children.	   In	   addition,	   parents	   are	   faced	   with	   changes	   in	   the	   costs	   of,	   and	  returns	   to,	   schooling	   that	   can	   impact	   schooling	   decisions	   regardless	   of	   family	   size.	   The	  contextual	  factors	  at	  play	  in	  the	  region	  decrease	  the	  likelihood	  that	  analysis	  of	  the	  impact	  of	  sib-­‐size	  on	  schooling	  will	  be	  overestimated.	  	  Perhaps	  some	  empirical	  evidence	  suggesting	  a	  lack	  of	  support	  for	  a	  quality-­‐quantity	  tradeoff	   is	   the	   result	  of	   these	   contextual	   factors.	   If	   parents	  make	  a	   calculated	  decision	  at	  one	  point	   in	   time	   to	   invest	   in	  both	  child	  quantity	  and	  quality,	  one	  would	  expect	  a	   strong	  negative	   association	   between	   parent’s	   educational	   preferences	   and	   sibsize	   (Knodel	   &	  Wongsith	   1991).	   However,	   in	   Thailand,	   Knodel	   and	   Wongsith	   (1991)	   find	   that	   parent’s	  educational	  preferences	  for	  secondary	  schooling	  has	  a	  weak	  and	  inconsistent	  relationship	  with	  their	  actual	  number	  of	  children.	  	  Gomes	   (1984)	   similarly	   finds	   that	   African	   parents	   do	   not	   make	   a	   clear	   tradeoff	  between	   few,	  educated	  children	  or	  many	  children	  with	   little	   schooling.	   Instead	   they	   “can	  have	  many	  children	  and	  educate	  a	  high	  proportion	  of	  them	  as	  long	  as	  they	  …	  [can]	  induce	  the	  advantaged	  children	  to	  finance	  the	  education	  of	  their	  younger	  siblings	  (Gomes	  1984,	  p.	  648).	  More	  broadly	  in	  some	  African	  societies,	  there	  is	  a	  normative	  expectation	  that	  it	  “takes	  a	  village”	  and	  that	  individual	  parents	  are	  typically	  not	  expected	  to	  bear	  the	  full	  burden	  of	  raising	  their	  children.	  Rather,	  assistance	  is	  expected	  from	  relatives	  and	  from	  older	  siblings	  in	  a	  mechanism	  that	  has	  been	  labeled	  “siblings	  chain	  of	  assistance”	  (Shapiro	  &	  Tambashe	  2001).	  With	  these	  norms,	  parents’	  socialization	  of	  first-­‐borns	  emphasizes	  loyalty	  to	  parents	  and	   responsibility	   to	   the	   younger	   siblings,	   and	   parents	   invest	   strategically	   in	   social	  networks.	   For	   instance,	   in	   Southern	   Cameroon,	   such	   strategic	   investments	   are	   seen	   in	  processes	   of	   naming	   or	   christening	   children,	   as	   families	   typically	   name	   their	   children	  after—or	   select	   godparents	   from	   –	   relatives	   who	   appear	   more	   likely	   to	   assist	   in	   the	  childrearing	  effort.	  	  	  	  2.1.4	  Dilution	  in	  Summary	  	   Resource	  dilution	   (Blake	  1981;	  1989;	  Downey	  1995)	  offers	  a	   classic	  argument	   for	  expecting	   a	   human	   capital	   dividend	   from	   transitions.	   In	   its	   simplest	   formulation,	   large	  families	  reduce	  the	  average	  resource	  available	  per	  child,	  because	  parental	  resources	  must	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be	   divided	   among	   multiple	   siblings.	   However,	   further	   empirical	   work,	   especially	   in	  developing	   settings,	   necessitated	   the	   consideration	   of	   important	   contextual	   factors	   (i.e.	  stage	   in	   development,	   stage	   in	   fertility	   transition,	   national	   schooling	   context)	   and	   the	  acknowledgment	   of	   certain	   problematic	   assumptions	   (i.e.	   a	   bounded	   nuclear	   family	   unit	  with	   fixed	   resources).	  Additionally,	   the	  potential	   for	  endogeneity	  problems	  has	   led	  many	  researchers	  to	  fully	  consider	  the	  context	  shaping	  fertility	  and	  schooling	  decisions3,	  as	  well	  as	  develop	  methodological	  tools	  to	  better	  estimate	  the	  effect	  of	  sibsize	  on	  schooling.	  All	  in	  all,	  however,	  “most	  scholars	  have	  discounted	  the	  claim	  that	  the	  link	  between	  sibship	  size	  and	  
all	   forms	   of	   educational	   outcomes	   are	   completely	   artifactual	   ...The	   question	   is	   not	  whether	  
there	   is	   some	   spuriousness,	   but	   rather	   how	  much	  of	   the	   effect	   is	   spurious”	   (Steelman	  et	   al.	  2002,	  p.	  254).	  	  2.2	  From	  Micro-­‐level	  Dilution	  to	  Macro	  Level	  Implications.	  	   The	  dilution	  hypothesis	  is	  a	  powerful	  tool	  in	  understanding	  how	  changes	  in	  family	  size	  impact	  resource	  allocation	  and	  schooling	  outcomes.	  However,	  its	  biggest	  limitation	  is	  that	   it	   theorizes	   at	   the	  micro,	   family	   level,	   while	   policy	   interest	   in	   the	   sibsize-­‐schooling	  relationship	  tends	  to	  be	  focused	  on	  the	  macro,	  societal	  level.	  For	  policymakers,	  the	  central	  question	  is	  how	  national	  transitions	  in	  total	  fertility	  rates	  impact	  national	  schooling	  levels,	  not	  how	  family	  decisions	  about	  sibsize	  impact	  individual	  children’s	  schooling	  outcomes.	  	  	   While	   this	   disjuncture	   stems	   largely	   from	   social	   scientist’s	   greater	   confidence	   in	  micro-­‐level	   analysis4,	   it	   is	   problematic	   on	   a	   variety	   of	   fronts	   (NRC	   1986;	   Cassen	   1994).	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  3	   Obviously,	   a	   theoretical	   argument	   alone	   is	   likely	   not	   enough	   to	   allay	   concerns	   about	  endogeneity	  problems.	   In	  order	  to	   truly	  capture	  cases	  of	  exogenous	   fertility	  and	  examine	  its	  effect	  on	  children’s	  outcomes,	   researchers	  have	  also	  used	  methodological	   approaches,	  namely	   instrumental	   variables	   (natural	   policy	   experiments	   [e.g.	   sudden	   changes	   in	   birth	  control	  or	  abortion	  laws],	  random	  placement	  of	  family	  planning	  clinics,	  twin	  births,	  gender	  of	   first-­‐borns,	   or	   reportedly	   unwanted	   fertility).	   These	   approaches,	   and	   other	   relevant	  methodological	  issues,	  are	  discussed	  in	  Chapter	  3.	  	  	  4	  Much	  of	  the	  shift	  towards	  research	  grounded	  in	  micro	  level	  data	  is	  due	  to	  concerns	  raised	  over	   macro	   level	   analysis,	   specifically,	   methodological	   problems	   associated	   with	   cross-­‐country	   regressions	   (see	   the	  methods	   section).	   However,	   some	   of	   the	   shift	   may	   also	   be	  attributed	   to	   the	   ideological	   retreat	   from	  using	   national	   level	  measures	  when	   concerned	  about	  issues	  of	  fertility	  (a	  micro	  level	  decision)	  that	  emerged	  during	  the	  1994	  International	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Although	   it	   has	   been	   recognized	   that	   these	   levels	   of	   analysis	   are	  not	  mutually	   exclusive-­‐	  nations	  consist	  of	  families	  and	  households,	  and	  national	  policies	  affect	  the	  decisions	  made	  at	  the	  household	   level-­‐	   the	  problems	  associated	  with	  using	  micro	  data	  to	  create	  a	  macro-­‐level	  picture	  have	  not	  always	  been	  fully	  articulated	  or	  addressed.	  	  	   First,	   the	   bulk	   of	   studies	   on	   the	   sibsize-­‐schooling	   relationship	   use	   cross-­‐sectional	  evidence.	  While,	   in	   and	  of	   itself,	   this	  might	  not	   be	   an	   issue,	   using	   cross	   sectional	   data	   to	  infer	  historical	  change	  does	  raise	  concerns	  over	  the	  practice	  of	  “reading	  history	  sideways,”	  an	  issue	  Arland	  Thornton	  brought	  to	  the	  forefront	  in	  his	  2001	  presidential	  address	  to	  the	  Population	  Association	  of	  America.	  The	  central	  point	  that	  Thornton	  challenges	  is	  the	  notion	  societies	   evolve	   through	   a	   series	   of	   uniform	  and	  progressive	   stages	   from	   “traditional”	   to	  “modern”	   and	   that	   this	   transition	   is	   both	   desirable	   and	   inevitable.	   With	   respect	   to	   the	  fertility-­‐schooling	  relationship,	  one	  can	  imagine	  the	  problems	  that	  might	  emerge	  by	  using	  cross	   sectional	   data	   from	   different	   countries	   to	   develop	   a	   coherent	   narrative	   of	   the	  relationship	   between	   stage	   in	   the	   demographic	   transitions	   and	   schooling	   enrollments.	   If	  country	  X	  has	  a	  total	  fertility	  rate	  of	  5	  and	  a	  primary	  school	  enrollment	  rate	  of	  70	  percent	  and	   country	   Y	   has	   a	   total	   fertility	   rate	   of	   4	   and	   a	   primary	   school	   enrollment	   rate	   of	   80	  percent,	   that	   does	   not	   mean	   that	   we	   can	   firmly	   expect	   a	   10	   percentage	   point	   gain	   in	  schooling	  enrollments	  in	  country	  X	  if	  their	  TFR	  declines	  from	  5	  to	  4.	  Instead,	  the	  best	  way	  to	  understand	  the	  trajectory	  of	  this	  relationship	  is	  to	  consider	  the	  relationship	  over	  time,	  within	  a	  single	  country.	  	  	   Reverse	  ecological	  fallacy,	  which	  occurs	  when	  micro-­‐level	  findings	  are	  used	  to	  infer	  aggregate	   relationships,	   is	   a	   second	   problem	   that	   emerges	  when	   using	   sibsize-­‐schooling	  findings	   to	   inform	   our	   understanding	   of	   the	   impact	   of	   fertility	   transitions	   on	   national	  enrolments	   (Bernard	   2000).	   In	   this	   case,	   this	   fallacy	   rests	   on	   problematic	   assumptions	  regarding	   1)	   the	   evenness	   of	   fertility	   transitions	   and	   2)	   the	   stability	   of	   dilution	   effects.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Conference	   on	   Population	   and	  Development	   in	   Cairo	   (Cassen	   1994;	   Finkle	   1994).	   At	   the	  conference,	  a	  new	  model	  was	  proposed	  that	  shifted	  emphasis	  from	  the	  broader	  society	  to	  the	   individual,	  with	  a	   focus	  on	  women.	   	  The	  core	   idea	   that	  emerged	   from	  the	  conference	  was	   that	   population	   programs	   should	   not	   emerge	   from	   a	   generic	   concern	   over	   society	  (development)	   but	   from	   the	   individual	   needs	   of	   women	   (welfare).	   	   This,	   therefore,	  encouraged	  a	  shift	  from	  a	  macro	  to	  micro	  perspective.	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With	   regards	   to	   evenness,	   if	   the	   effect	   of	   sib-­‐size	   on	   schooling	   is	   non-­‐linear,	   then	   the	  aggregate	   impact	   will	   depend	   on	   whether	   of	   not	   national	   fertility	   declines	   occur	   evenly	  among	  all	   families	  (NRC 1986).	  Thus,	   to	   infer	  the	  national-­‐level	  effect	  of	   fertility	  declines,	  one	   needs	   information	   about	   the	   distribution	   of	   fertility	   change	   and	   the	   schooling	  differentials	   associated	  with	   various	   sibsize.	   	   Despite	   this	   fact,	   only	   a	   limited	   number	   of	  studies	  have	  attempted	  to	  address	  this	  issue.	  Working	  in	  Thailand,	  Knodel	  and	  colleagues	  (1990)	   address	   this	   problem	   by	   conceptualizing	   fertility	   transitions	   as	   changes	   in	   the	  proportion	   of	   children	   experiencing	   various	   sibsizes,	   then	   applying	   the	   corresponding	  schooling	  differentials.	  	  With	  regards	  to	  the	  stability	  of	  the	  dilution	  effect,	  although	  most	  previous	  evidence	  on	  the	  sibsize-­‐schooling	  relationship	  suggests	  that	  the	  dilution	  effect	  increases	  as	  countries	  progress	   through	   their	   stages	   in	   the	   demographic	   transitions,	   this	   fact	   has	   not	   been	  accounted	   for	   empirically	   (Lloyd	   1994).	   While	   Knodel	   et	   al.’s	   developments	   helped	   to	  explain	   how	   micro-­‐level	   dilution	   translates	   into	   a	   national-­‐level	   dividend,	   they	   also	  recognized	   the	   second	   problematic	   assumption,	   notably	   “the	   effects	   of	   family	   size	   on	  children’s	  education	  may	  well	  change	  during	  the	  course	  of	  fertility	  transition”	  (Knodel	  et	  al	  1990,	  p.	  52).	  The	  problem	  with	  not	  fully	  accounting	  for	  evenness	  and	  stability	  is	  illustrated	  in	  Figure	  2.3	  (Eloundou-­‐Enyegue	  &	  Giroux,	  forthcoming).	  	   Figure	  2.3	  highlights	  the	  problems	  with	  using	  micro-­‐level	  estimates	  of	  sibsize	  effects	  to	   infer	   macro-­‐level	   transition	   outcomes.	   The	   first	   scenario	   (A)	   on	   the	   left-­‐most	   side	  illustrates	  a	  country	  with	  an	  average	  sibsize,	  or	  dilution,	  effect	  (β)	  of	  -­‐5	  at	  the	  onset	  of	  its	  fertility	  transition,	  i.e.,	  each	  additional	  sibling	  reduces	  the	  probability	  of	  school	  enrollment	  by	  5	  percentage	  points.	  Thus,	   if	   total	   fertility	  rates	  decline	   from	  6	  to	  4,	   the	  country	  could	  expect	  a	  10	  point	  gain	  in	  enrollments.	  While	  this	  rationale	  seems	  sensible,	  it	  proposes	  three	  problematic	  assumptions:	  1)	  that	  the	  average	  sibsize	  effect	  (β)	  remains	  constant	  over	  time	  and	  2)	  that	  the	  dilution	  effect	  is	  the	  same	  across	  all	  sub	  groups	  and	  3)	  that	  fertility	  declines	  evenly	  among	  all	  subgroups.	  	  	   Previous	   research	   clearly	   shows	   that	   each	   of	   these	   assumptions	   are	   questionable.	  Sibsize	  effects	  (β)	  may	  change	  over	  time,	  including	  during	  fertility	  transitions	  (Lloyd	  1994,	  Lu	  &	  Treiman	  2005,	  Maralani	  2008);	  sibsize	  effects	  might	  be	  curvilinear,	  or	  they	  can	  vary	  
	   28	  
across	  key	  sub-­‐populations	  defined	  by	  sex,	  ethnicity	  rural	  residence,	  or	  income	  (Anh	  et	  al.	  1998;	  King	  1987);	  and	  fertility	  may	  decline	  unevenly	  (Bongaarts	  2003;	  Giroux,	  Eloundou-­‐	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  Enyegue	  &	   	  Lichter	  2009;	  Kirk	  &	  Pillet	  1998;	  Shapiro	  &	  Tambashe	  2002).	  Scenario’s	  B,	  C	  and	   D	   in	   Figure	   2.3	   show	   how	   failure	   to	   consider	   these	   factors	   can	   result	   in	   inaccurate	  conclusions	  about	  the	  macro	  impact	  of	  fertility	  transitions	  	  	   In	   the	   case	   of	   Scenario	   B,	   the	   dilution	   effect	   (β)	   increases	   from	   -­‐5	   to	   -­‐10	   as	   the	  country	  progresses	  through	  the	  demographic	  transition.	  Even	  through	  the	  fertility	  decline	  is	  the	  same	  as	  in	  Scenario	  A,	  the	  predicted	  outcome	  is	  a	  10	  point	  decline	  in	  schooling.	  One	  way	   to	   calculate	   these	   transition-­‐related	   gains	   is	   to	   consider,	   for	   each	   time	   period,	   the	  group’s	  reduction	  in	  enrollment	  probabilities,	  relative	  to	  a	  baseline	  situation	  of	  no	  siblings.	  In	   scenario	   A	   (time	   1)	   for	   instance,	   this	   reduction	   is	   6	   siblings	   multiplied	   by	   a	   dilution	  factor	  of	  (-­‐5),	  i.e.	  -­‐30.	  At	  time	  2,	  the	  reduction	  is	  4	  siblings	  multiplied	  by	  a	  dilution	  factor	  of	  (-­‐5),	   i.e.	   -­‐20.	   The	   change	   associated	  with	   the	   transition	   is	   thus	   (-­‐30)-­‐(-­‐20),	   or	   a	   10	  point	  gain.	  	  In	  scenario	  B,	  the	  reductions	  are	  -­‐30	  (6	  siblings*	  (-­‐5))	  at	  time	  1,	  and	  -­‐40	  (4	  siblings*(-­‐10))	  at	  time	  2,	  for	  transition-­‐related	  decline	  of	  10	  points	  in	  school	  participation.	  	   Scenario	  C	  and	  D	  demonstrate	  the	  importance	  of	  following	  Knodel	  et	  al.’s	   lead	  and	  considering	   variation	   in	   dilution	   (β)	   and	   transition	   (∆F)	   among	   different	   subgroups.	  Whereas	  scenario	  A	  posited	  a	  homogenous	  population	  with	  an	  even	  decline	  in	  fertility	  and	  an	  even	  sibsize	  effect	  (∆F	  =-­‐2	  and	  β	  =-­‐5	  in	  both	  subpopulations),	  scenarios	  C	  and	  D	  assume	  no	   sibsize	  effect	   (β	  =	  0)	   in	  one	   subpopulation	  and	  a	  very	   strong	  effect	   (-­‐10	  point)	   in	   the	  other.	  Furthermore,	   the	   fertility	  decline	   in	   scenario	  C	   is	   relatively	  even,	  while	   it	   is	  highly	  uneven	  under	  scenario	  D.	  The	  predicted	  outcomes	  under	  these	  new	  conditions	  become	  +15	  and	  +25	  respectively.	  The	  same	  logic	  applies	  for	  the	  calculation	  of	  the	  education	  gains	  as	  	  in	   the	   case	   of	   Scenarios	   A	   and	   B,	   except	   population	   weights	   are	   now	   applied.	   Thus,	   in	  scenario	   C	   the	   reduction	   at	   time	   1	   is	   (0.5*8*-­‐10)+(0.5*4*0)=	   -­‐40.	   At	   time	   2,	   it	   becomes	  (0.5*5*-­‐10)+(0.5*3*0)=-­‐25.	  The	  change	  between	  the	  two	  times	  is	  thus	  -­‐25-­‐(-­‐40).	  	   In	  sum,	  scenarios	  A	  through	  D	  yield	  very	  different	   ‘transition	  effects,’	  even	  as	  they	  assume	   the	   same	   fertility	  decline	   and	   initial	   sibsize	   effect.	   Clearly,	   information	  about	   the	  magnitude	  of	  both	  the	  initial	  sibsize	  effect	  (typically	  what	  is	  generated	  from	  a	  micro-­‐level	  analysis)	   and	   the	   fertility	   decline	   is	   insufficient	   to	   infer	   the	   aggregate	   ‘fertility	   transition	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effect.’	  In	  order	  to	  effectively	  harness	  the	  statistical	  power	  of	  micro	  level	  data,	  researchers	  need	   an	   empirical	   approach	   that	   can	   harness	   the	   statistical	   strength	   of	   micro-­‐level	  estimates.	   The	   extent	   to	   which	   this	   can	   be	   achieved	   using	   a	   decomposition	   method	   is	  discussed	  a	  length	  in	  the	  methods	  section.	  	  2.3	  Dividends	  from	  transitions	  	   So	   far,	   we	   have	   considered	   1)	   micro-­‐level	   studies	   that	   focus	   on	   the	   relationship	  between	  sibsize	  and	  schooling	  and	  2)	  micro-­‐macro	  approaches	  that	  aggregate	  micro-­‐level	  information	  to	  infer	  national	  level	  relationships	  between	  fertility	  transitions	  and	  schooling	  outcomes.	  However,	  a	   third	  way	  to	  examine	  the	  relationship	  between	  fertility	   trends	  and	  schooling	   is	   to	   consider	   the	   relationship	   between	   age	   structure,	   an	   entirely	  macro	   level	  variable,	  and	  national	  schooling	  outcomes.	  	  2.3.1	  Conditions	  for	  the	  dividend	  	  	   Fertility	  decline	  not	  only	   impacts	   the	  number	  of	   children	  present	   in	  a	   society,	  but	  also	  shapes	  the	  age	  structure	  of	  that	  society.	  Whether	  or	  not	  a	  society	  is	  older	  or	  younger	  has	  implications	  for	  overall	  development.	  Globally,	  vast	  differentiation	  in	  the	  average	  age	  of	  societies	   has	   emerged	   over	   the	   past	   50	   years.	   In	   1950,	   the	   difference	   in	   median	   age	  between	  the	  world’s	  oldest	  (Japan)	  and	  youngest	  (Yemen)	  counties	  was	  2.7	  years	  (Hewitt	  2004).	  By	  2004,	   this	   figure	  had	  risen	  to	  24	  years	  and	   is	  expected	  to	  be	  35	  years	  by	  2025	  (Hewitt	   2004).	   	   Crenshaw	  et	   al.	   (1997)	   found	   that	   a	   growing	   child	   population,	   as	   occurs	  with	   declining	   mortality	   in	   a	   high	   fertility	   context,	   reduces	   economic	   development	   in	  developing	   counties.	   A	   younger	   population	   means	   a	   larger	   number	   of	   dependents,	   who	  require	   resources	   that	   might	   otherwise	   be	   invested	   in	   broader	   economic	   development	  activities.	  	  	   However,	  as	  fertility	  begins	  to	  decline,	  societies	  experience	  a	  “demographic	  windfall	  
effect	   whereby	   that	   demographic	   transition	   allows	   a	   massive,	   one-­time	   boost	   in	   economic	  
development	   as	   rapid	   labor	   force	   growth	   occurs	   in	   the	   absence	   of	   burgeoning	   youth	  
dependency”	   (Crenshaw	   et	   al.	   1997:	   974).	   This	   phenomenon,	   typically	   referred	   to	   as	   the	  demographic	  dividend,	  posits	  that	  as	  fertility	  declines,	  the	  age	  structure	  of	  the	  population	  shifts	   to	   improve	  dependency	   ratios.	  However,	   the	  window	  of	   time	   that	   counties	  have	   to	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capitalize	  upon	  the	  dividend	  is	  relatively	  short,	  as	  the	  dependency	  ratio	  begins	  to	  worsen	  over	  time	  as	  older	  workers	  retire	  and	  the	  proportion	  of	  elderly	  dependents	  expands	  (Ross	  2004;	  Bloom,	  Canning,	  &	  Sevilla	  2003).	  	  	   Figure	   2.4	   (UN	   2004)	   illustrates	   Thailand’s	   progression	   through	   the	   demographic	  transition.	   In	   the	  early	  stage	  (1965),	   the	  proportion	  of	   the	  population	   in	  ages	  0-­‐19	  vastly	  outnumbers	   the	   working	   age	   population	   ages	   20-­‐64.	   As	   fertility	   declines,	   a	   “window	   of	  opportunity”	   opens	   (2005),	   and	   the	   population	   aged	   20-­‐64	   outnumbers	   the	   young	  dependent	  population.	   It’s	  during	  this	  time	  that	  countries	  have	  the	  opportunity	  to	  realize	  the	  demographic	  dividend.	  By	  2050,	  the	  chance	  to	  capitalize	  on	  this	  dividend	  has	  ended,	  as	  the	  proportion	  of	  old	  and	  young	  dependents	  outnumbers	  those	  in	  the	  working	  age	  group.	  	  







	  	  	  	  	  	  	  	  	  	  	   The	  potential	   of	   the	  demographic	  dividend	   is	  particularly	   relevant	   in	   sub-­‐Saharan	  Africa.	   As	   seen	   in	   Figure	   2.5,	   nearly	   most	   world	   regions	   have	   moved	   through	   the	  demographic	  transitions,	  and	  North	  America,	  Ocean,	  and	  Europe	  have	  passed	  the	  window	  of	  opportunity	  for	  the	  dividend.	  Conversely,	  the	  decline	  in	  the	  dependent	  	  
Figure	  2.4	  The	  Emergence	  of	  a	  Demographic	  Dividend,	  Thailand	  1965-­‐2050	  (UN	  2004).	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population	  only	  began	  in	  sub-­‐Saharan	  Africa	  around	  2000.	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  In	   SSA,	   conversely,	   the	   proportion	   of	   the	   population	   comprised	   of	  working	   age	   adults	   is	  growing,	  and	  thus	  the	  region	  is	  entering	  its	  window	  of	  opportunity.	  If	  fertility	  continues	  to	  decline5,	  and	  if	  governments	  can	  enact	  policies	  that	  capture	  the	  potential	  of	  the	  dividend,	  then	  shifting	  age	  structure	  may	  present	  a	  real	  opportunity	  to	  achieve	  social	  and	  economic	  development	  in	  Africa.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  5	  Historic	   fertility	  declines	  have	  been	  well	  documented	   in	   the	   region.	  However,	   the	  more	  recent	   evidence	   also	   indicates	   cases	   of	   fertility	   reversals	   and	   stalls	   (Bongaarts	   2006;	  Bongaarts	  2008;	  Shapiro	  &	  Gebreselassie	  2008).	  	  	  	  
Figure	  2.5	  Trends	  in	  the	  Dependent	  Age	  Populations	  in	  Six	  Regions,	  1960-­‐2040	  (UN	  2011).	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  2.3.2	  Types	  of	  dividends	  	  	   The	  bulk	  of	  research	  on	  the	  demographic	  dividend	  has	  focused	  on	  how	  changes	  in	  age	   structure	   generate	  macroeconomic	   dividends	   in	   terms	   of	   savings,	   economic	   growth,	  and	  poverty	   reduction	   (Birdsall,	  Kelley,	  &	  Sinding	  2001;	  Bloom,	  Canning,	  &	  Sevilla	  2002;	  Greene	  &	  Merrick	  2005;	  Mason	  &	  Lee	  2004).	   	  For	  example,	  research	  in	  East	  Asia	  suggests	  that	  about	  30	  percent	  of	  the	  regions’	  increase	  in	  per	  capita	  income	  was	  due	  to	  changing	  age	  structure	  (Bloom	  and	  Williamson	  1998).	  Similarly,	  Mason	  (2001)	  found	  that	  the	  dividend	  accounted	  for	  nearly	  25%	  of	  the	  region’s	  economic	  growth.	  	  Much	  of	  the	  economic	  success	  of	   the	   “Asian	  Tigers”	  has	  been	  attributed	   to	   the	   government’s	   ability	   to	   capitalize	  on	   the	  demographic	  bonus	  (Mason	  &	  Lee	  2004).	  Similarly,	  in	  Brazil	  research	  found	  evidence	  for	  a	  0.7%	  annual	  growth	  in	  GDP	  as	  a	  result	  of	  declining	  fertility	  (Mason	  &	  Lee	  2004). 	   Yet,	  there	  is	  no	  need	  to	  exclusively	  focus	  on	  economic	  dividends.	  A	  more	  favorable	  age	  structure	  should	  also	  generate	  a	  human	  capital	  dividend,	  specifically	  by	  improving	  the	  schooling	   and	   health	   of	   national	   populations	   (Anh	   et	   al.	   1998;	   Bhat	   2002;	   Knodel	   et	   al	  1990).	  As	  birth	  rates	  fell	  in	  the	  Republic	  of	  Korea	  during	  the	  mid-­‐1960s,	  the	  total	  number	  of	  children	   enrolled	   in	   primary	   school	   fell	   as	   well.	   Because	   smaller	   primary	   enrollments	  required	   fewer	   resources,	   the	  government	  was	  able	   to	  divert	  more	   funds	   to	   improve	   the	  quality	  of	  higher	  education	  (Ross	  2004).	  However,	  without	  good	  governance	  and	  policies	  that	   encourage	   productive	   investment,	   the	   dividend	   can	   be	   easily	   squandered.	   In	   Costa	  Rica,	   the	   1980s	   were	   characterized	   by	   the	   highest	   rates	   of	   growth	   in	   the	   school	   age	  population,	   as	  well	   as	   a	  massive	   financial	   crisis	   (Robles	   2005),	   As	   a	   result	   of	   this	   crisis,	  funding	   to	  education	  declined	   in	  both	  real	  and	  percentage	   terms.	  As	  a	   result,	   the	  5	   to	  17	  year	   old	   cohort	   during	   the	   1980s	   experienced	   secondary	   enrollment	   ratios	   lower	   than	  those	  of	  earlier	  cohorts.	  By	  the	  time	  this	  cohort	  reached	  the	  labor	  force	  their	  lower	  levels	  of	  human	  capital	  had	  significantly	  reduced	  the	  quality	  of	  the	  workforce	  and	  played	  a	  role	   in	  the	  subsequent	  economic	  stagnation	  (Robles	  2005).	  	  	   Future	   fertility	   declines	   in	   sub-­‐Saharan	   Africa	   are	   setting	   the	   stage	   for	   a	   context	  where	  governments	  might	  expect	  vast	  improvements	  in	  overall	  levels	  of	  development-­‐	  via	  growth	   and	   improvements	   in	   savings,	   education	   and	   health.	   With	   44	   percent	   of	   its	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population	  under	  age	  15	   in	  2006,	  sub-­‐Saharan	  Africa	   is	   the	  youngest	  region	  of	   the	  world	  and	  only	  11	  counties	  are	  projected	  to	  reach	  their	  maximum	  working	  age	  population	  before	  2050	  (Ashford	  2007;	  UN	  2004).	  	  Policy	  makers	  can	  improve	  the	  likelihood	  of	  capturing	  this	  windfall	   via	   targeted	   policy	   interventions.	   First,	   they	   must	   ensure	   continued	   fertility	  decline.	   Recent	   evidence	   suggests	   that	   the	   future	   of	   fertility	   transitions	   in	   SSA	   remains	  uncertain.	  Despite	  dropping	  from	  6.72	  in	  the	  1970s,	  fertility	  in	  the	  region	  continues	  to	  be	  high	   at	   4.76	   in	   2010.	  Moreover,	   research	   by	  many	   scholars	   (Bongaarts	   2006;	   Bongaarts	  2008;	  Shapiro	  &	  Gebreselassie	  2008)	  has	  documented	  stalls	  and	  reversals	   in	   the	  region’s	  fertility	   decline.	   Using	   DHS	   data	   from	   19	   sub-­‐Saharan	   countries,	   Bongaarts	   (2006)	   finds	  that	   two	   countries	   (Ghana	   and	   Kenya)	   show	   evidence	   of	   a	   fertility	   stall,	   twelve	   show	   a	  declining	  trend	  in	  fertility,	  and	  five	  are	  still	  in	  the	  early	  stages	  of	  their	  transitions.	  	  Shapiro	  and	   Gebreselassie	   followed	   up	   on	   these	   findings	   in	   a	   2008	   paper	   that	   examined	   24	   SSA	  countries	  and	  find	  that	  the	  fertility	  transition	  has	  begun	  in	  nearly	  all	  countries,	  and	  in	  65	  percent	  of	  the	  cases	  show	  a	  persistent	  fertility	  decline.	  However,	  the	  rate	  of	  fertility	  decline	  is	   low	   in	  many	   of	   these	   cases,	   and	   in	   35	   percent	   of	   cases	   stalls	   (in	   both	   early	   and	  mid-­‐transitions)	  were	  evident.	  These	  stalls	  follow	  Lesthaeghe’s	  (1989)	  prediction	  over	  20	  years	  ago	   that	   fertility	   decline	   in	   sub-­‐Saharan	   Africa	   might	   stall	   at	   high	   levels	   (4-­‐5	   children),	  given	  the	  importance	  of	  children	  in	  the	  production	  of	  old-­‐age	  support.	  	  	   Thus,	  a	  full	  realization	  of	  the	  dividend	  will	  depend	  both	  on	  policy	  makers	  ability	  to	  improve	   socioeconomic	   conditions	   broadly,	   but	   also	   the	   availability	   of	   comprehensive	  family	   planning	   programs,	   as	   Bongaarts	   (2006)	   found	   that	   in	   countries	   where	   fertility	  decline	  has	  recently	  stalled	  “levels	  of	  unmet	  need	  and	  unwanted	  births	  are	  relatively	  high,	  and	  improvements	  in	  access	  to	  family	  planning	  methods	  would,	  therefore,	  be	  desirable”	  (p.	  1).	  As	  of	  2004,	   all	   countries	   in	   sub-­‐Saharan	  Africa	  had	   integrated	  a	  minimum	  package	  of	  reproductive	   health	   services	   into	   primary	   health	   care,	   and	   the	   increased	   availability	   of	  these	  services	  has	  likely	  played	  a	  role	  in	  the	  50	  percent	  growth	  in	  the	  use	  of	  contraceptives	  between	  1990	  and	  2000	  (UNICEF	  2001).	  During	  this	  period,	  contraceptive	  use	  more	  than	  doubled	  in	  seven	  Sub-­‐Saharan	  counties,	  including	  Burkina	  Faso,	  Guinea,	  Niger,	  and	  Uganda-­‐	  where	  contraceptive	  use	  had	  been	  less	  than	  10	  percent	  at	  the	  start	  of	  the	  decade	  (UNICEF	  2001).	  Yet	  despite	  these	  gains,	  the	  overall	  rate	  of	  prevalence	  in	  the	  region	  is	  strikingly	  low.	  Only	  28%	  of	  women	  use	  any	  method,	  and	  only	  21%	  use	  a	  modern	  method	  (UN	  2009).	  	  In	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order	   to	   fully	   capitalize	   on	   the	   dividend,	   countries	  must	   ensure	   that	  women	   are	   able	   to	  actualize	  their	  desires	  for	  smaller	  families.	  	  	   Beyond	   future	   fertility	   declines,	   the	   realization	   of	   the	   dividend	   in	   SSA	   will	   also	  depend	  on	  whether	  or	  not	  countries	  have	  a	  productive	  workforce	  at	   the	   time	  when	  their	  largest	   cohorts	   enter	   the	   labor	   force.	   Thus,	   governments	   need	   to	   invest	   heavily	   in	  schooling,	   which,	   as	   noted	   above,	   continues	   to	   be	   a	   challenge.	   Schooling	   must	   also	   be	  viewed	   as	   an	   attractive	   investment	   for	   individuals	   and	   families.	   Given	   high	   levels	   of	  unemployment	   and	   underemployment	   in	   many	   counties	   (Giroux	   2008),	   there	   may	   be	   a	  declining	   incentive	   to	   invest	   in	   education.	   If	   African	   governments	   miss	   the	   boat	   on	   the	  demographic	   dividend,	   things	   could	   actually	   worsen	   as	   dependency	   ratios	   at	   older	   ages	  grow	  and	   the	  problems	  associated	  with	  an	   increasingly	  older	  population	  emerge.	  Timely	  intervention	   is	  critical,	  as	  “a	   failure	   to	  act	  on	  these	   issues	  could	  have	  a	  damaging	  effect	  on	  
future	  prospects,	  as	  unemployment	  rises,	  the	  social	  fabric	  crumbles,	  and	  rising	  numbers	  of	  old	  
people	  begin	  to	  overwhelm	  available	  resources.	  ...Embracing	  and	  understanding	  demographic	  
challenges	   must	   therefore	   be	   a	   priority	   for	   all	   governments...”	   (Bloom,	   Caning	   and	   Sevilla	  2003,	  p.	  74).	  2.3.3	  Dilution	  versus	  dividend	  	   Conceptually,	   the	   dilution	   argument	   focuses	   on	   the	   impact	   of	   declining	   sibsize	   on	  family	   level	   decisions	   about	   schooling	   investments.	   The	   dividend	   argument	   proposes	   a	  related	   scenario	   at	   the	   macro-­‐level.	   	   	   As	   the	   ratio	   of	   dependents	   to	   workers	   shrinks,	  national	  resources	  previously	  directed	  towards	  supporting	  the	   large	  child	  population	  can	  be	   diverted	   towards	   other	   productive	   social	   and	   economic	   activities.	   	   However,	   the	  dividend	  argument	  differs	  from	  the	  dilution	  argument	  in	  a	  few	  critical	  ways.	  	  	  	   First,	   the	   intervening	   mechanism	   in	   the	   dilution	   argument	   depends	   on	   decision-­‐making	  that	  occurs	  at	  the	  individual	  level,	  while	  the	  intervening	  mechanism	  in	  the	  dividend	  argument	   is	  a	  macro-­‐level	  process,	  whereby	   individuals	  can	  reap	  dividends	  regardless	  of	  their	  own	  fertility	  behavior.	  This	  macro-­‐process	  depends	  on	  trends	  in	  relative	  cohort	  size,	  rather	   than	   sibsize	   as	   is	   the	   case	   with	   dilution,	   and	   the	   two	   trends	   aren’t	   always	  simultaneous	  (Lam	  &	  Marteleto,	  2005).	  Also,	  the	  dividend	  addresses	  supply	  factors	  and	  the	  corresponding	   public	   resources,	   while	   dilution	   is	   about	   demand	   factors	   and	   private	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resources.	  	  Last,	  the	  two	  differ	  in	  terms	  of	  the	  issue	  of	  timing.	  While	  individual	  families	  can	  benefit	  from	  smaller	  family	  sizes	  at	  nearly	  any	  time,	  the	  dividend	  can	  only	  be	  realized	  by	  a	  society	   during	   a	   small	   	   “window	   of	   opportunity”.	   This	   “window”	   is	   relatively	   short-­‐	  eventually	   the	   large	   cohort	   of	   workers	  will	   age	   into	   older	   dependents,	   and	   are	   likely	   to	  drain	  resources	  from	  the	  then	  comparatively	  smaller	  working	  age	  population.	  	  2.3.4	  Production	  of	  the	  dividend	  	   The	  dividend	  does	  not	  automatically	  emerge	  with	  a	  changing	  age	  structure.	  Bloom,	  Canning,	   and	   Sevilla	   (2003)	   identify	   three	   specific	   mechanisms	   through	   which	   the	  demographic	   dividend	   is	   converted	   into	   an	   economic	   dividend:	   (1)	   changes	   in	   the	   labor	  supply;	   (2)	  changes	   in	  savings	  patterns;	  and	  (3)	  changes	   in	   levels	  of	  human	  capital.	  With	  regards	  to	   labor	  supply,	   the	  dividend	  occurs	  as	  the	   large	  number	  of	  children	  born	  during	  periods	  of	  high	  fertility	  move	  into	  the	  labor	  force	  as	  effective	  workers,	  ideally	  with	  strong	  educational	  and	  vocational	  training	  (Bloom,	  Canning,	  and	  Sevilla	  2003).	  Additionally,	  larger	  numbers	  of	  women,	  freed	  from	  caring	  for	  large	  families,	  are	  also	  able	  enter	  the	  workforce.	  In	   order	   for	   this	   to	   occur,	   strong	   government	   policies	   that	   create	  more	   jobs	   are	   critical-­‐	  otherwise	  countries	  will	  simply	  experience	  a	  bulge	  of	  unemployed	  workers.	  	  As	   working	   age	   adults	   tend	   to	   earn	   and	   save	   more,	   the	   growing	   working	   age	  population	  then	  favors	  greater	  personal	  and	  national	  savings	  (Bloom,	  Canning	  and	  Sevilla	  2003).	  The	  greatest	  period	  of	  savings	  occurs	  when	  the	  bulk	  of	  workers	  enter	  their	  40s,	  as	  their	   dependents	   are	   typically	   establishing	   their	   own	   households	   and	   require	   fewer	  resources.	  As	  these	  personal	  savings	  grow,	  they	  can	  be	  invested	  in	  productive	  ventures	  that	  encourage	   broader	   economic	   development.	   Lastly,	   the	   demographic	   dividend	   is	   realized	  through	   improvements	   levels	   of	   human	   capital.	   Having	   fewer	   children	   not	   only	   allows	  women	  to	  enter	  the	  workforce,	  but	  it	  also	  improves	  their	  health,	  social	  status,	  and	  personal	  independence	  (Bloom,	  Canning	  and	  Sevilla	  2003).	  Smaller	  families	  also	  tend	  to	  free	  limited	  household	   resources	   to	  provide	  better	   food,	   health	   and	   schooling	   for	   children,	   especially	  for	  girls.	  	  
	   The	  schooling	  dividend	  is	  similarly	  not	  a	  guaranteed	  outcome	  from	  fertility	  decline.	  Instead	  the	  process	  must	  unfold	  through	  a	  series	  of	  sequential	  steps.	  Figure	  2.6	  (Eloundou-­‐	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  Enyegue	  and	  Giroux	  forthcoming	  b)	  outlines	  the	  precise	  nature	  of	  the	  dividend-­‐production	  process	  with	  regards	  to	  schooling	  outcomes.	  	  	   First,	  declines	  in	  fertility	  alter	  age	  dependency.	  Then,	  age	  dependency	  reduces	  real	  dependency,	  and	  the	  distinction	  between	  the	  two	  concepts	  is	  outlined	  below.	  The	  third	  step	  links	  real	  age	  dependency	  to	  resources.	  As	  dependency	  is	  lowered,	  the	  resources	  available	  per	  capita	  increase,	  but	  this	  boost	  also	  depends	  on	  trends	  in	  national	  resources	  and	  budget	  allocation.	  Finally,	  in	  step	  4,	  resources	  are	  converted	  into	  schooling	  outcomes,	  a	  conversion	  that	  depends	  on	  a	  country’s	  policy	  effectiveness	   in	   transforming	  resources	   into	  schooling	  outcomes.	  	  	  	   The	   process	   outlined	   in	   Figure	   2.6	   raises	   two	   important	   points.	   First	   is	   the	  difference	   between	   age	   and	   real	   dependency.	   Although	   the	   two	   concepts	   seem	  synonymous,	   the	   first	   is	   purely	   demographic	   while	   the	   second	   has	  more	   socioeconomic	  meaning.	   Age	   dependency	   is	   the	   proportion	   of	   children	   0-­‐14	   relative	   to	   working-­‐age	  individuals	  (15-­‐64).	  In	  real	  terms	  however,	  dependency	  is	  the	  ratio	  of	  dependent	  children	  to	  working	  adults.	  Dependent	  children	  are	  only	  a	  subset	  of	  all	  children,	  especially	   if	  child	  labor	  and	  child-­‐headed	  households	  are	  common.	  Working	  adults	  are	   likewise	  a	   subset	  of	  the	  total	  population	  in	  the	  working	  ages.	  In	  addition	  to	  age	  structure,	  real	  dependency	  thus	  depends	   on	   norms	   about	   working	   ages	   and	   current	   employment,	   meaning	   that	   jobless	  growth	  for	  instance	  need	  not	  ease	  real	  dependency.	  The	  first	  point,	  then,	  is	  simply	  that	  age	  and	  real	  dependency	  ratios	  can	  be	  quite	  different.	  	  	   A	   second	   remark	   is	  with	   regards	   to	   the	   time	   lag	   between	   changes	   in	   fertility	   and	  changes	  in	  age	  structure.	  A	  15-­‐year	  lag	  is	  expected	  before	  birth	  cohorts	  can	  work	  their	  way	  through	   the	   age	   structure	   and	   fully	   alter	   the	   child	   dependent	   population.	   Thus	   if	   one	  wanted	  to	  study	  changes	  in	  age	  structure	  between	  1990	  and	  2005,	  the	  relevant	  period	  for	  changes	  in	  fertility	  is	  1975-­‐1990.	  	  	  	  	   The	   detail	   in	   Figure	   2.6	   offers	   three	   insights.	   The	   first	   is	   to	   reveal	   the	   contextual	  forces	  affecting	  each	  step	   in	   the	  process.	  Such	   forces	   include	  the	   levels	  of	  child	  and	  adult	  mortality	  (first	  step),	  the	  trends	  in	  child	  labor	  and	  adult	  unemployment	  (second	  step),	  the	  economic	  performance	  and	  public	  commitment	  to	  children	  (third	  step),	  and	  policy	  (fourth	  step).	   In	   sum,	   policy	   (narrowly	   understood	   here	   as	   the	   extent	   to	   which	   national	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governments	  transform	  resources	  into	  outcomes)	  is	  not	  the	  only	  obstacle	  to	  the	  dividend.	  Dividends	  also	  depend	  on	  normative	  and	  economic	  context	  as	  well	  as	  on	  the	  characteristics	  of	   fertility	   transitions,	   even	   though	   these	   other	   forces	   are	   often	   downplayed	   in	   earlier,	  black-­‐box	  presentations	  of	  the	  dividend	  argument.	  	   As	   a	   second	   insight,	   a	   detailed	   presentation	   clarifies	   why	   previous	   studies	   might	  have	  emphasized	  good	  policy	  as	  key	  component	  in	  realizing	  the	  dividend.	  Conceptually,	  the	  four	  steps	  in	  Figure	  2.6	  represent	  two	  distinct	  sub-­‐processes.	  The	  first	  sub-­‐process	  (steps	  1	  through	  3)	  relates	  to	  the	  production	  of	  a	  resource	  opportunity.	  Its	  end	  product	  is	  a	  “bonus”	  i.e.,	  a	  resource	  opportunity,	  in	  the	  form	  of	  more	  public	  spending	  per	  child.	  The	  second	  sub-­‐process	   (step	   4)	   is	   about	   the	   transformation	   of	   opportunity	   into	   outcome,	   with	   the	   end	  product	   being	   the	   schooling	   “dividend,”	   i.e.,	   final	   outcomes	   such	   as	   enrollments	   or	  attainment.	  By	  equating	  “bonus”	  and	  “dividend,”	  analyses	  will	  likely	  emphasize	  the	  last	  step	  (the	   transformation	   of	   the	   resource	   opportunity)	   and	   therefore	   miss	   the	   earlier	   steps.	  Missing	  these	  earlier	  steps	  logically	  implies	  missing	  contextual	  influences	  other	  than	  policy.	  Clearly,	   the	   transformation	   of	   the	   resource	   opportunity	   depends	   on	   policy,	   specifically	  policies	  affecting	  the	  efficient	   transformation	  of	  public	  resources	   into	   favorable	  schooling	  outcomes	   (Binder,	   2009).	   However,	   the	   first	   sub-­‐process	   (creating	   the	   resource	   bonus)	  depends	  on	  other	  factors	  that	  merit	  attention.	  	  	  	  	  	  Regardless	   of	   whether	   we	   conceptualize	   the	   dividend	   as	   a	   social	   or	   economic	  outcome,	   causal	   issues	   plague	   this	   research	   as	   well.	   First,	   the	   mortality	   and	   fertility	  declines	  accompanying	  a	  demographic	  transition	  are	  not	  only	  catalysts	  of	  rapid	  economic	  growth,	  but	  are	  also	  outcomes	  of	  factors	  associated	  with	  economic	  growth	  (Birdsall,	  Kelly	  &	  Singding	  2001).	   Indeed	   fertility	  decline	  may	  promote	   socioeconomic	  development,	   but	  factors	   like	   increases	   in	   educational	   attainment	   and	   expansion	   of	   the	   labor	   market	   are	  likely	  to	  drive	  down	  fertility	  as	  well.	  Thus,	  if	  the	  issue	  of	  reverse	  causality	  is	  not	  taken	  into	  account,	   the	   estimates	   of	   the	   effect	   of	   age	   structure	   on	   economic	   development	  might	   be	  exaggerated.	  Yet	  at	  the	  same	  time,	  given	  the	  fact	  that	  the	  fertility-­‐development	  link	  may	  be	  a	  mutually	  reinforcing	  process	  with	  larger	  cumulative	  effects	  means	  that	  an	  initially	  small	  decline	   in	   fertility	  may	   lead,	   in	   the	   long	   term,	   to	   substantial	   growth.	   Thus,	   the	   estimates	  may	   also	   be	   minimized.	   Bloom	   and	   Canning	   (2001)	   suggest	   the	   possibility	   of	   such	   a	  reinforcing	   effect	   of	   the	   two-­‐way	   causal	   relationship	   between	   fertility	   and	   economic	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growth.	  Overall,	   regardless	   of	   the	  precise	  nature	   of	   the	   estimates,	   it	   is	   now	  more	  widely	  agreed	  that	  given	  the	  right	  policy	  conditions,	  an	  improving	  age	  structure	  sets	  the	  stage	  for	  the	  realization	  of	  a	  demographic	  dividend	  (Birdsall,	  Kelly	  &	  Singding	  2001).	  	  	  2.4	  Fertility	  transitions	  and	  schooling	  	  2.4.1	  Relevance	  of	  Schooling	  	   Interest	   in	   the	   potential	   dividends	   associated	   with	   fertility	   transitions	   is	   perhaps	  unsurprising	   given	   the	   well-­‐documented	   concerns	   within	   the	   global	   development	  community	  over	  the	  expansion	  of	  education.	  Education,	  especially	  at	  the	  primary	  level,	  has	  been	   cited	   as	   a	   critical	   factor	   in	   encouraging	   broader	   socioeconomic	   development	   in	   an	  array	  of	   studies,	   especially	   in	   sub-­‐Saharan	  Africa.	  At	   the	  micro	   level,	  Gomes	   (1984)	   finds	  evidence	  in	  Kenya	  that	  parents	  who	  invest	  in	  their	  children’s	  schooling	  can	  expect	  “direct	  income	  returns”	  (p.	  647).	  In	  Kenya,	  completion	  of	  primary	  school	  is	  associated	  with	  higher	  incomes,	   lower	   levels	   of	   infant	   and	   child	   mortality,	   and	   reductions	   in	   gender	   inequality	  (Lloyd	  et	  al.	  	  2000).	  	  	   Education	  plays	   an	   especially	   important	   role	   for	  women.	   Educated	  women	   tend	   to	  have	   smaller	   families	  as	   they	  are	  more	   likely	   to	  marry	   later	  and	  use	  modern	  methods	  of	  contraception	   (Diamond	  et	  al.	  1999;	   Jejeebhoy	  1995;	  Muhuri	  et	  al.	  1994).	  Education	  also	  makes	   women	   “better	   able	   to	   appreciate	   and	   interpret	   media	   messages,	   deal	   with	  bureaucracies,	   enter	   the	   labor	  market,	   and	   have	   better	   dialogue	  with	   their	   spouses	   than	  their	   less	   educated	   counterparts”	   (Diamond	   et	   al.	   1999,	   p.	   31).	   Not	   only	   does	   mass	  education	  results	  in	  “the	  direct	  influence	  of	  education	  on	  individuals”	  but	  it	  also	  encourages	  	  “interaction	   among	   knowledge,	   ideas,	   and	   increased	   opportunities	   afforded	   by	   mass	  education	  through	  the	  restructuring	  of	   family	  and	  community	  relationships”	  (Diamond	  et	  al.	   1999,	   p.	   31).	   In	   counties	   with	   mass	   education	   systems,	   women	   with	   a	   few	   years	   of	  education	   are	  more	   likely	   to	   adopt	   norms	   of	   lower	   fertility	   and	   delayed	  marriage,	   even	  though	  the	  actual	  impact	  of	  years	  of	  schooling	  on	  their	  fertility	  decisions	  may	  be	  very	  small	  (Diamond	  et	  al.	  1999).	  	   At	   the	  national	   level,	  Barro	   (1991)	  examines	  98	  countries	  between	  1960	  and	  1985	  and	   finds	   that	   the	   growth	   rate	   of	   GDP	   is	   positively	   related	   to	   school	   enrollment	   rates.	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Higher	   levels	  of	  human	  capital	   are	  also	  associated	  with	   lower	   fertility	   rates	  and	  a	  higher	  proportion	   of	   the	   GDP	   in	   physical	   investments	   (Barro	   1991).	   Not	   only	   does	   growth	   in	  primary	   enrollment	   boost	   socioeconomic	   development,	   it	   appears	   to	   generate	   higher	  returns	   than	   investments	   made	   at	   other	   levels	   of	   education.	   In	   a	   review	   of	   98	   country	  studies	   from	   1960-­‐1997,	   Psacharopoulos	   and	   Patrinos	   (2004)	   found	   significantly	   larger	  rater	   of	   return	   on	   investments	   in	   primary	   schooling	   over	   investments	   made	   at	   the	  secondary	  and	  tertiary	  levels.	  	  	   Given	   the	   importance	  of	  education,	   it	  was	   included	  by	   the	  U.N.	  on	  a	   list	  of	   the	   top	  eight	  global	  development	  priorities.	  Goal	  Two	  of	   the	  Millenium	  Development	  Goals	   seeks	  to:	   “Ensure	   that,	   by	   2015,	   children	   everywhere,	   boys	   and	   girls	   alike,	   will	   be	   able	   to	  complete	  a	  full	  course	  of	  primary	  schooling”	  (UN	  2010).	  While	  it	  is	  widely	  agreed	  that	  the	  Millennium	  Development	  Goal	  of	  universal	  primary	  education	  may	  not	  be	  reached	  by	  2015,	  between	  2000	  and	  2007	  efforts	   to	   improve	  primary	  enrolments	   led	   to	   a	  42%	  enrolment	  gain	   in	   sub	   Saharan	  Africa	   (Fleshman	  2010).	  Nevertheless,	   the	   	   total	   primary	   school	   net	  enrollment	   rate	   for	   all	   children	   only	   reached	   58%	   in	   2000,	   falling	   far	   behind	   the	   global	  average	   of	   84%	   (EFA	   2000).	   Similarly,	   the	   secondary	   school	   gross	   enrollment	   rate	   is	   a	  globally	   low	   26%	   (EFA	   2000)	   More	   recently,	   education	   reversals,	   resulting	   from	   the	  economic	  crises	  of	  the	  1980s	  and	  1990s,	  have	  been	  noted	  in	  many	  African	  countries,	  with	  young	  adults	  being	  less	  educated	  than	  their	  forbearers	  (DeRose	  &	  Kravdal	  2007,	  Eloundou-­‐Enyegue	  &	  DaVanzo	  2003,	  Lloyd	  et	  al.	  2000).	  	  	  	   The	   severe	   lag	   in	   enrollments	   themselves	   provides	   a	   definitive	   rationale	   for	  considering	  the	  relationship	  between	  fertility	  and	  schooling	  enrollments.	  However,	  beyond	  this	   well-­‐deserved	   concern	   over	   meeting	   the	   enrollment	   goals,	   there	   has	   also	   been	  recognition	   that	   gains	   in	   enrollments	   should	   not	   be	   the	   only	   focus.	   Indeed,	   although	   the	  official	  MDG	  target	   is	  measured	  by	  the	  number	  of	  children	  enrolled	   in	  primary	  schooling,	  the	  full	  vision	  embraces	  quality	  and	  equity	  (UN	  2010).	   	   	  2.4.2	  Beyond	  enrollments	  	   As	   policies	   are	   pursued	   to	   achieve	   greater	   enrollments,	   there	   is	   concern	   that	  educational	  quality	  could	  be	  stagnating	  or	  even	  declining.	  As	  a	  recent	  UN	  report	  concluded,	  “some	   of	   the	   successes	   in	   raising	   enrollments	   have	   come	   from	  policy	   decisions	   to	   eliminate	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school	   fees	   but	   the	   surge	   in	   enrollment	   after	   abolition	   of	   fees	   brought	   huge	   challenges	   in	  
providing	   sufficient	   school	   buildings	   and	   teachers”	   (UN	   	   2008b:	   p.1).	   In	   2003,	   Kenyan	  teachers	  and	  administrators	  at	  schools	  had	  to	  scramble	  for	  desks,	  textbooks,	  and	  classroom	  space	   for	   the	   million	   extra	   students	   that	   entered	   schools	   after	   the	   government	  announcement	  of	   the	  abolishing	  of	   school	   fees	   (Fleshman	  2010).	  Over	   the	  past	  15	  years,	  numerous	   other	   African	   countries-­‐	   including	   Burundi,	   the	   Democratic	   Republic	   of	   the	  Congo,	  Ghana,	  Ethiopia,	  Malawi	  and	  Mozambique	  have	  experienced	  similar	  large	  surges	  in	  enrollment	   associated	   with	   the	   elimination	   of	   school	   fees	   (Fleshman	   2010).	   While	  countries	  like	  Kenya	  have	  been	  relatively	  successful	  in	  balancing	  growing	  enrollments	  with	  quality-­‐	   keeping	   its	   national	   student	   to	   teacher	   ratio	   below	   40	   to	   1	   and	   procuring	   one	  textbook	   for	   every	   three	   students	   in	   most	   subjects	   –	   other	   countries	   have	   been	   less	  successful	   at	   maintaining	   high	   quality	   schooling	   (Fleshman	   2010).	   Malawi	   ended	   school	  fees	   in	   1994,	   but	   with	   a	   lower	   GDP	   per	   capita	   and	   little	   financial	   support	   from	   outside	  actors,	  educational	  spending	  per	  student	  declined	  by	  25	  percent	  and	  instructional	  quality	  weakened.	  Not	  only	  did	  the	  student	  to	  teacher	  ratio	  increase	  to	  70	  to	  1,	  but	  the	  bulk	  of	  new	  teachers	   hired	   were	   secondary	   school	   graduates	   given	   two	   weeks	   of	   teacher	   training	  (Fleshman	   2010).	   This	   quality	   decline	   in	   turn	   encouraged	   high	   dropout	   rates	   (Fleshman	  2010).	  	  Given	   the	   policy	   interest	   and	   substantive	   importance	   of	   schooling	   quality,	   it	   is	  somewhat	  surprising	  that	  few	  studies	  in	  the	  sibsize-­‐schooling	  literature	  focus	  on	  issues	  of	  quality.	   Arguably,	   enrollments	   do	   matter-­‐	   whether	   children	   are	   in	   school	   is	   an	   a	   priori	  condition	   that	  must	  be	  met	  before	  one	   raises	   concerns	  over	   schooling	  quality.	  Moreover,	  the	   simple	  act	  of	   enrollment	   and	  attendance	  has	   intrinsic	   value	  beyond	   the	   instrumental	  benefits	   of	   instruction:	   schools	   facilitate	   processes	   of	   socialization	   and	   may	   offer	   a	  protective	  environment,	  shielding	  students	  from	  violence,	  predation,	  child	  labor,	  and	  risk-­‐taking	  behavior.	  Beyond	  the	  conceptual	  and	  policy	  reasons	  to	  focus	  on	  enrollment	  and/or	  attainment	  status,	   enrolment	   status	   or	   attainment	   level	   are	   often	   the	   only	   schooling	   related	   data	  available	  to	  investigate	  the	  sibsize-­‐schooling	  relationship	  in	  much	  of	  the	  developing	  world.	  	  In	   the	   case	   of	   sub-­‐Saharan	  Africa,	   the	  Demographic	  Health	   Surveys	   and	   the	  World	   Bank	  have	   fairly	   robust	   annual	   data	   on	   primary	   enrollments,	   but	   are	   severely	   lacking	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information	  on	  tuition,	  libraries,	  class	  size,	  teacher	  qualifications,	  textbooks	  or	  other	  typical	  indicators	   of	   school	   quality	   (Darling-­‐Hammond	   and	   Bransford,	   2005;	   Glenwwe,	   Kremer	  and	  Moulin,	  2008;	  Goldstein,	  Yang,	  Omar,	  Turner,	  &	  Thompson,	  2000).	  	  Some	  studies	  have	  measured	  quality	  by	  learning	  and	  performance	  on	  standardized	  testing,	  but	  as	  few	  African	  countries	   have	   consistently	   participated	   in	   international	   testing,	   cross-­‐country	   and	  historical	  analyses	  based	  on	  testing	  scores	  are	  difficult.	  	  	   Thus,	  despite	  the	  policy	  interest	  in	  both	  schooling	  enrollments	  and	  quality,	  the	  vast	  majority	  of	   research	  on	   the	  dilution	   and	  dividend	  hypotheses	  has	   focused	  exclusively	  on	  enrollment	  or	  attainment,	  versus	  quality,	  as	  the	  educational	  outcome.	  One	  could	  easily	  pose	  a	  variety	  of	  interesting	  questions	  about	  the	  sibsize-­‐schooling	  relationship	  at	  both	  the	  micro	  and	  macro	  levels.	  For	  example,	  at	  the	  micro	  level,	  how	  does	  sibsize	  impact	  the	  quality	  (as	  indicated	   by	   academic	   performance,	   tuition	   or	   extracurricular	   schooling	   factors	   such	   as	  tutors	  or	  access	  to	  computers	  in	  the	  household)	  of	  schooling	  a	  child	  receives?	  A	  handful	  of	  studies	   have	   attempted	   to	   address	   this	   issue	   (Darling-­‐Hammond	   and	   Bransford,	   2005;	  Glenwwe,	  Kremer	  and	  Moulin,	   2008;	  Goldstein,	  Yang,	  Omar,	  Turner,	  &	  Thompson,	  2000)	  but	   few	   have	   focused	   on	   sub-­‐Saharan	   Africa,	   and	   those	   that	   have	   are	   often	   limited	   in	  geographic	  scope.	  A	  review	  the	  literature	  shows	  no	  evidence	  of	  research	  that	  examines	  the	  macro-­‐level	   impact	   of	   fertility	   transitions	   on	   schooling	   quality.	   	   As	   the	   age	   structure	   of	  countries	   becomes	   more	   favorable,	   do	   students	   receive	   higher	   quality	   education?	   One	  could	  use	  a	  variety	  of	  approaches	  to	  quantify	  higher	  quality-­‐	   the	  amount	  of	  spending	  per	  pupil,	  the	  average	  level	  of	  teacher	  training,	  teacher	  salaries,	  etc.	  	  However,	  while	  these	  may	  be	   important	   considerations,	   the	   data	   limitations	   noted	   above	   make	   many	   of	   these	  strategies	  currently	  unfeasible.	  	  	  	  	   	  	  	  	  	  
















DATA	  &	  METHODS	  	  	  	  	  	  	   The	  geographic	  focus	  of	  this	  dissertation	  is	  sub-­‐Saharan	  Africa.	  Whether	  comparing	  the	  region	  to	  other	  world	  regions	  (Question	  1),	  comparing	  countries	  within	  SSA	  (Question	  1&2)	  or	  using	  a	  single	  country,	  Cameroon,	  as	  a	  case	  study	  (Question	  3),	  all	  of	  the	  questions	  investigate	   the	   implications	   of	   demographic	   transitions	   on	   schooling	  within	   sub-­‐Saharan	  Africa.	  Below,	   I	   provide	   a	  description	  of	   each	  of	   the	  data	   sets	  used	   in	   the	   analyses.	  After	  this,	  I	  present	  an	  overview	  of	  the	  methodological	  approaches	  that	  inform	  the	  analyses.	  	  3.1	  Data	  	   A	   range	   of	   data	   sources	   have	   been	   used	   to	   investigate	   the	   relationship	   between	  demographic	  transitions	  and	  schooling	  in	  the	  developing	  world.	  Each	  data	  source	  presents	  both	  unique	  opportunities	  and	  limitations	  and	  the	  three	  data	  sets	  used	  in	  this	  dissertation	  are	  discussed	  below.	  3.1.1	  World	  Bank	  Development	  Indicators	  	  	   To	   examine	   cross-­‐country	   and	   historical	   variation	   demographic	   and	   schooling	  trends,	   one	   of	   the	   most	   accessible	   sources	   is	   the	   World	   Bank’s	   World	   Development	  Indicators	   Database.	   	   The	   database	   includes	   over	   800	   development	   indicators	   for	   209	  countries	   running	   from	   1960	   to	   2008.	   Indicators	   range	   from	   those	   related	   to	   education,	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health,	  and	  population	  to	  the	  environment,	  economy,	  infrastructure,	  and	  trade.	  Having	  high	  quality	   data	   that	   permits	   cross	   sectional	   and	   longitudinal	   analyses	   is	   critical	   for	  policymakers	  and	  researchers	  working	  to	  set	  baselines,	  identify	  effective	  public	  and	  private	  strategies,	  set	  goals	  and	  targets,	  monitor	  progress	  and	  evaluate	  impacts.	  	  	   Some	  researchers	  have	  raised	  questions	  over	  the	  fact	  that	  much	  of	  the	  data	  reported	  in	   the	   WDI	   comes	   from	   the	   statistical	   systems	   of	   member	   countries.	   Given	   that	   many	  developing	  countries	  have	  severely	  underfunded	  statistical	  collection	  agencies,	  the	  quality	  of	  their	  data	  may	  be	  suspect.	  However,	  the	  bank	  addresses	  these	  issues	  in	  three	  ways.	  First,	  they	  work	  with	  individual	  countries	  to	  improve	  the	  capacity	  and	  effectiveness	  of	  national	  statistical	   agencies	   (World	   Bank	   2010b).	   Second,	   they	   often	   use	   data	   from	   secondary	  sources	  (i.e.	  Demographic	  Health	  Surveys,	  United	  Nations,	  etc.)	  instead	  of	  that	  reported	  by	  national	   governments.	   In	   some	   instances	   they	   report	   data	   from	   these	   sources,	   while	   in	  others	  they	  use	  this	  data	  as	  a	  “check”	  on	  the	  validity	  of	  national	  statistical	  agencies	  reports.	  Third,	  unreliable	  data	  is	  simply	  not	  reported.	  Indeed,	  in	  2010,	  60	  countries	  currently	  lack	  data	  to	  track	  their	  progress	  towards	  achieving	  the	  poverty	  reduction	  targets	  established	  by	  the	   Millennium	   Development	   Goals	   (World	   Bank	   2010b).	   	   The	   lack	   of	   data	   for	   many	  indicators	  and	  years,	  especially	   in	  the	  case	  of	  sub-­‐Saharan	  Africa,	  means	  that	  researchers	  have	   to	   be	   careful	   in	   their	   choice	   of	   variables	   and	   the	   interpretation	   of	   findings.	  	  Nevertheless,	   much	   research	   on	   socioeconomic	   development	   is	   based	   on	   cross-­‐county	  comparisons	  using	  WDI	  data	  simply	  because	  it	  provides	  the	  largest,	  standardized	  data	  set	  on	  development	  indicators.	  	  3.1.2	  Demographic	  and	  Health	  Surveys	  (DHS)	  	  	   The	  Demographic	   and	  Health	   Surveys	   (DHS)	   are	   series	   of	   national	   representative	  surveys	   fielded	   over	   the	   last	   two	   decades	   in	   over	   75	   developing	   countries,	   primarily	   in	  Africa,	   Asia,	   and	   Latin	  America.	   Started	   in	   1984	   and	   funded	   largely	   by	   the	  United	   States	  Agency	  for	  International	  Development	  (USAID),	  these	  surveys	  collect	  information	  on	  topics	  such	  as	  fertility,	  family	  planning,	  maternal	  and	  child	  health,	  gender,	  HIV/AIDS,	  malaria	  and	  nutrition.	   Beyond	   the	   core	   data	   on	   fertility	   and	   health,	   some	   surveys	   have	   collected	  schooling	  data	  that	  can	  support	  detailed	  analyses	  of	  school	  enrollment	  (Case	  et	  al.	   	  2004;	  DeRose	  &	  Kravdal	  2004;	  DHS	  2010;	  Lloyd	  et.	  al.	  2000).	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   DHS	   data	   is	   publically	   accessible	   via	   their	   website	   (www.measuredhs.com)	   and	  comes	   in	   two	   forms.	   The	   first	   is	   the	   unrestricted	   county	   micro	   data	   files,	   which	   are	  available	   in	  a	  variety	  of	   formats.	  Depending	  on	   the	   type	  of	   research	   to	  be	  conducted,	   the	  researcher	  may	  turn	  to	  the	  household	  file,	  which	  contains	  a	  line	  for	  each	  household,	  or	  the	  woman	  file,	  which	  contains	  a	  line	  for	  each	  woman	  age	  15-­‐49	  in	  the	  sample.	  For	  research	  on	  schooling,	  the	  most	  commonly	  used	  file	  is	  the	  household	  member	  file,	  which	  contains	  a	  line	  for	   each	   household	   member,	   including	   children.	   DHS	   also	   disseminates	   aggregated	   data	  from	   the	   micro	   data	   files	   via	   the	   STATcompiler,	   HIV/AIDS	   Survey	   Indicator	   Database,	  STATmapper	  and	  HIVmapper.	  While	  using	  these	  tools	   is	  more	  constraining	  than	  working	  with	   the	   micro-­‐data	   files,	   they	   allow	   researches	   to	   quick	   access	   to	   a	   chosen	   preset	   of	  variables.	  For	  example,	  one	  can	  quickly	  generate	  tables	  that	  show	  TFR	  by	  urban	  and	  rural	  residence	  for	  multiple	  countries	  across	  many	  survey	  years.	  	   One	  of	  the	  drawbacks	  of	  the	  DHS	  is	  that	  it	  does	  not	  include	  information	  on	  schooling	  related	  factors	  beyond	  enrollments	  and	  attainment.	  Additionally,	  there	  are	  few	  community-­‐level	   variables	   in	   some	   survey	   years	   that	   are	   pertinent	   to	   analyses	   of	   schooling	   (i.e.	  distance	  to	  school,	  schooling	  costs,	  etc.).	  However,	  DHS	   is	   frequently	  used	  by	  researchers	  investigating	   the	   relationship	   between	   demographic	   factors	   and	   schooling	   for	   three	  primary	  reasons:	  First,	  there	  is	  relatively	  detailed	  information	  on	  both	  family	  structure	  and	  enrollments;	  Second,	  the	  DHS	  has	  the	  large	  sample	  sizes,	  ranging	  from	  5,000	  (often	  seen	  in	  the	  early	  survey	  years)	  to	  30,000	  (seen	  in	  more	  recent	  surveys);	  and	  third,	  the	  replication	  of	  DHS	  across	  and	  within	  several	  countries	  creates	  an	  appropriate	  design	  for	  historical	  and	  cross-­‐national	  analyses.	  3.1.3	  Cameroon	  1999	  Event	  History	  Survey	  	  	   The	  last	  study	  in	  this	  dissertation	  uses	  fertility	  and	  schooling	  histories	  collected	  in	  1998/99	   in	   Cameroon.	  While	   the	   rest	   of	   the	   dissertation	   uses	   data	   from	   a	   range	   of	   sub-­‐Saharan	  countries,	  this	  data	  in	  particular	  provides	  a	  host	  of	  benefits.	  	  	   First	   is	   the	   choice	   of	   the	   country	   itself.	   	   In	  many	   respects,	   the	   country,	  with	   16.4	  million	   residents	  who	   reside	  within	   the	  nation’s	   475,440	   square	  kilometers,	   has	   a	   socio-­‐demographic	  profile	  similar	  to	  other	  nations	  in	  broader	  SSA	  region	  (World	  Bank	  2010).	  As	  seen	  in	  Table	  3.1,	  life	  expectancy	  in	  both	  areas	  hovers	  around	  46	  years,	  though	  both	  infant	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and	  child	  mortality	  rates	  are	  lower	  in	  Cameroon.	  The	  country	  also	  has	  lower	  total	  fertility	  rates	  and	  a	  more	  favorable	  youth	  dependency	  ratio.	  Given	  this	  fact,	   the	  country	  serves	  as	  an	   ideal	   choice	   for	   a	   case	   study,	   as	   it	   represents	   a	   vanguard	   case	   with	   regards	   to	   the	  demographic	  transition.	  	  	   	  Cameroon	  is	  also	  similar	  to	  its	  regional	  neighbors	  with	  regards	  to	  other	  social	  and	  economic	  factors.	  Though	  primary	  enrollment	  rates	  in	  Cameroon	  are	  higher	  (113%	  versus	  93%),	  rates	  of	  completion	  of	  primary	  school	  are	  nearly	  identical	  (World	  Bank	  2010).	  Girls	  are	   slightly	  more	   likely	   to	  be	  enrolled	   in	  primary	  and	  secondary	  education	   in	  Cameroon,	  though	   the	   difference	   is	   rather	   small	   (World	   Bank	   2010).	   In	   other	   respects,	   however,	  Cameroon	   differs	   from	   the	   average	   regional	   experience,	   especially	   in	   the	   realms	   of	   the	  economy	  and	  population	  growth	  &	  distribution.	  With	  regards	  to	  the	  economy,	  average	  GNI	  per	  capita	  in	  Cameroon	  is	  high	  for	  the	  region	  (US$	  810	  versus	  US$	  601),	  though	  annual	  GDP	  growth	  is	  relatively	  similar.	  While	  the	  percent	  of	  land	  area	  devoted	  to	  agriculture	  is	  much	  smaller	  in	  Cameroon	  (20%	  versus	  44%	  in	  SSA),	  value	  added	  agriculture	  as	  a	  percentage	  of	  the	  GDP	  is	  higher	  in	  Cameroon	  than	  in	  the	  broader	  region	  (44%	  in	  Cameroon	  versus	  16%	  in	   SSA).	   In	   terms	   of	   population	   growth,	   Cameroon	   experiences	   an	   annual	   growth	   rate	  nearly	  15	  percent	  lower	  in	  than	  the	  regional	  average,	  and	  the	  distribution	  of	  the	  population	  is	  drastically	  different	  (World	  Bank	  2010).	  While	  only	  37	  percent	  of	  the	  population	  resides	  within	  urban	  areas	  in	  sub-­‐Saharan	  Africa,	  52	  percent	  of	  Cameroon’s	  residents	  are	  urbanites	  (World	  Bank	  2010).	  	  	   Moreover,	   Cameroon’s	   historical	   experience	   with	   colonialism	   is	   similar	   to	   that	   of	  most	   Sub-­‐Saharan	   nations.	   European	   presence	   first	   arrived	   in	   the	   form	   of	   Portuguese	  traders	   in	   the	   1870s,	   who	   developed	   significant	   coastal	   operations,	   partially	   from	   the	  acquisition	   of	   slaves	   (USSD	   2006).	   In	   1884,	   the	   current-­‐day	   Cameroon	   became	   part	   of	   a	  German	   colony,	   which	  was	   then	   partitioned	   by	   the	   French	   and	   English	   following	  World	  War	  I	  (USSD	  2006).	  In	  1955,	  local	  political	  organizations,	  including	  the	  Union	  of	  the	  Peoples	  of	   Cameroon	   (UPC),	   began	   a	   struggle	   for	   independence	   from	   French	   Cameroon,	   and	   by	  1960	  the	  movement	  had	  proved	  successful,	  and	  the	  Republic	  of	  Cameroon	  was	  established.	  The	  modern	  state	  of	  Cameroon	  was	  created	  in	  1961,	  when	  the	  southern	  portion	  of	  British	  Cameroon	   voted	   to	   join	   the	   Republic	   to	   form	   the	   Federal	   Republic	   of	   Cameroon	   (USSD	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Total	  fertility	  rate	  (TFR)
4.8
5.3






Surface	  area	  (sq.	  km)
475440
2.43E+07
Agricultural	  land	  (%	  of	  land	  area)*	  
19.68
44.09











GDP	  growth	  (annual	  %)
4.3
4.79








ELife	  expectancy	  at	  birth,	  total	  (years)
45.98
46.22
Mortality	  rate,	  infant	  (per	  1,000	  live	  births)
87.2
100.47
Mortality	  rate,	  under-­‐5	  (per	  1,000)
149.4
168.19
Improved	  sanitation	  facilities,	  urban	  (%	  of	  urban	  population	  with	  access)*
63
54.85








Literacy	  (%	  of	  population	  age	  15+)
68
65
Primary	  completion	  rate,	  total	  (%	  of	  relevant	  age	  group)
63.26
61.69
Ratio	  of	  girls	  to	  boys	  in	  primary	  and	  secondary	  education	  (%)
86.74
83.58
School	  enrollment,	  primary	  (%	  gross)
113.92
92.52
Source:	  World	  Bank	  Development	  Indicators	  2010	  ,	  *	  re_lects	  data	  from	  2002
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3.2	  Methods	  	  	   As	   noted	   in	   the	   in	   the	   previous	   chapter,	   the	   bulk	   of	   research	   examining	   the	  implications	   of	   fertility	   transitions	   for	   children’s	   schooling	   has	   focused	   on	   the	   individual	  level,	   typically	   using	  micro	   level	   data	   in	   a	   regression	   analysis	   to	   estimate	   the	   impact	   of	  sibsize	  on	  educational	  outcomes.	  	  Research	  at	  the	  macro	  level,	  while	  more	  limited,	  has	  also	  has	  tended	  to	  rely	  on	  standard	  regression	  approaches.	  However,	  methodological	  challenges	  persist	  at	  both	   levels.	  Below	  I	  discuss	   these	  challenges,	  and	  then	  propose	  a	   third	  method	  (decomposition)	  that	  capitalizes	  on	  the	  strengths	  of	  both	  micro	  and	  macro	  approaches.	  	  3.2.1	  Macro	  level	  approaches	  	   Macro-­‐level	   approaches	   have	   tended	   to	   generate	   findings	   of	   interest	   to	   both	  researchers	  and	  policy	  makers	  alike.	  This	  stems	  from	  the	  fact	  that	  this	  method	  allows	  one	  to	  test	  hypotheses	  about	  the	  various	  relationships	  between	  policy	  instruments	  and	  policy	  relevant	   outcomes.	  While	   the	  outcomes	  of	   interest	   are	  most	   commonly	   economic	   factors	  (growth	   rates,	   national	   GDP,	   etc.)	   the	   method	   can	   evaluate	   any	   outcome	   of	   interest	  (schooling	  enrollments,	  infant	  mortality,	  total	  fertility	  rates,	  urbanization	  levels,	  etc.).	  	  	  	   While	   the	   appeal	   of	   macro-­‐level	   approaches,	   typically	   correlation	   or	   regression	  analysis,	  is	  clear,	  the	  approach	  is	  critiqued	  on	  a	  variety	  of	  fronts.	  First	  are	  the	  data	  issues.	  	  One	  issue	  of	  import,	  especially	  in	  sub-­‐Saharan	  Africa,	  is	  the	  lack	  of	  data,	  for	  entire	  countries	  or	  county-­‐year	  periods.	  In	  2009,	  of	  the	  48	  sub-­‐Saharan	  countries	  in	  the	  World	  Banks	  World	  Development	  Online	  nearly	  all	  were	  missing	  key	  data	  on	  a	  variety	  of	  economic,	  social	  and	  demographic	   factors	   (World	   Bank	   2010).	   This	   lack	   of	   data	   may	   make	   certain	   analyses	  impossible,	  but	  more	  problematically,	  may	  also	  bias	  the	  sample	  of	  remaining	  cases.	  	   One	  of	   the	  most	  oft	   cited	  examples	  of	   the	  problems	  associated	  with	  cross-­‐country	  regression	   is	   the	   Burnside	   and	   Dollar	   (2000)	   paper,	   “Aid,	   policies	   and	   growth.”	   Using	  national	  level	  World	  Bank	  data	  on	  foreign	  aid	  from	  all	  countries	  with	  data	  available	  at	  the	  time	  of	  the	  study,	  the	  authors	  found	  that	  “aid	  has	  a	  positive	  impact	  on	  growth	  in	  developing	  countries	  with	  good	  fiscal,	  monetary,	  and	  trade	  policies	  but	  has	  little	  effect	  in	  the	  presence	  of	  poor	  policies”	   (p.	  847).	  Yet,	  when	   the	  paper	  was	  replicated	  with	  an	  expanded	  data	  set	  that	   was	   available	   at	   a	   later	   date	   (Easterly	   et	   al.	   2004),	   the	   effects	   of	   aid	   disappeared.	  Because	  of	   the	   limitations	  associated	  with	  cross-­‐country	  regressions,	   some	  scholars	  have	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suggests	   that	   “these	   results	   should	  be	  viewed	  as	   suggestive	  empirical	   regularities,	  not	  as	  behavioral	   relationships	   on	   which	   to	   measure	   responses	   to	   policy	   changes”	   (Levine	   &	  Zervos	  1993,	  p.	  427)	  	   Beyond	  this,	  some	  measurements	  may	  be	  inconsistent	  and	  inaccurate,	  and	  “almost	  without	   exception,	   a	   person	   with	   detailed	   knowledge	   of	   a	   country	   can	   quickly	   identify	  contradictions	  between	  readily	  available	  data	  and	  what	  actually	  happened	  in	  that	  country	  (Levine	   and	   Zervos	   1993,	   p.	   426).	   In	   country	   level	   analysis	   of	   schooling	   in	   sub-­‐Saharan	  Africa,	   the	   1999	   wave	   of	   the	   Nigerian	   Demographic	   Health	   Survey	   is	   nearly	   always	  excluded	  from	  analyses,	  as	  the	  enrollment	   levels	  simply	  do	  not	  match	  in-­‐country	  expert’s	  estimates.	  Additionally,	   for	   some	  macro-­‐level	   indicators,	   the	   information	   that	   is	  provided	  may	   not	   fully	   capture	   the	   broader	   concept.	   Indeed,	   “much	   of	   the	   corruption	   data	   that	   is	  used	  in	  cross-­‐country	  regressions	  is	  based	  on	  the	  perceptions	  of	  a	  relatively	  small	  number	  of	  domestic	  and	  foreign	  observers	  in	  business”	  (Kanbur	  2006,	  p.	  11).	  Thus,	  if	  corruption	  is	  manifested	  in	  realms	  not	  observed	  by	  these	  individuals,	  the	  picture	  is	  likely	  skewed.	  	  	   A	   second	   issue	   pertains	   to	   problems	   of	   interpretation.	   Rodrick	   (2005)	   maintains	  that	   statistically	   significant	   regression	   coefficients	  may	  not	  be	   strong	   indicators	  of	  policy	  efficacy	  due	  to	  a	  host	  of	  statistical	   issues,	   including	  outliers,	  omitted	  variables,	  parameter	  heterogeneity,	   model	   uncertainty,	   and	   endogenity.	   With	   regards	   to	   outliers,	   Easterly	  (2004)	   found	   that	   the	   large	   policy	   effects	   uncovered	   in	   some	   macro,	   cross-­‐sectional	  regression	  studies	  were	  often	  driven	  by	  instances	  of	  extremely	  “bad”	  policies.	  With	  regards	  to	  collinearity,	  many	  countries	  develop	  a	  common	  set	  of	  features	  that	  co-­‐evolve,	  but	  do	  not	  represent	   causal	   linkages.	   For	   example,	   a	   good	   healthcare	   system	   and	   high	   levels	   of	  infrastructure	   might	   be	   correlated,	   but	   the	   fact	   that	   these	   features	   co-­‐evolved	   does	   not	  imply	  cause	  and	  effect.	  	  	  	   Endogenity	  can	  also	  be	  a	  problem	   in	   these	   types	  of	  analyses,	  as	   “for	   regression	   to	  have	  causal	  cutting	  power,	  the	  basic	  assumption	  must	  be	  that	  variations	  in	  the	  policy	  are	  independent	   of	   variations	   in	   other	   variables	   in	   the	   regression,	   in	   other	   words,	   policy	  variation	   is	  exogenous”	   (Kabur	  2005,	  p.	  12).	  However,	   if	  governments	  are	  choosing	  what	  policies	  to	  pursue,	  then	  variations	  are	  not	  exogenous,	  and	  problems	  of	  endogenity	  emerge.	  Modeling	  problems	  are	  also	  evident	  in	  this	  type	  of	  research.	  For	  example,	  one	  could	  use	  of	  linear	  models	   to	   examine	   the	   relationship	   between	   natural	   resource	   base	   and	   economic	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growth.	  However,	  it	  may	  be	  misleading	  to	  think	  that	  this	  relationship	  would	  be	  the	  same	  in	  the	  Sudan	  as	  in	  the	  U.S	  or	  even	  South	  Africa.	  	   Despite	  these	  limitations,	  Elbers	  and	  Gunning	  (2008),	  make	  a	  compelling	  five-­‐point	  argument	  for	  the	  value	  of	  macro-­‐level	  cross-­‐country	  regressions.	  First,	  they	  contend	  “what	  Churchill	   said	   about	   democracy	   also	   applies	   here:	   cross-­‐country	   regressions	   are	   quite	  imperfect,	  until	  you	  consider	  the	  alternatives”	  (2008,	  p.1).	  At	  the	  very	  least,	  these	  analyses	  restrict	  the	  range	  of	  possible	  causal	  statements	  that	  can	  be	  made.	  Moreover,	  to	  understand	  the	  relationship	  between	  macro-­‐level	  variables	  there	  are	  often	  few	  options	  beyond	  cross-­‐country	   regressions.	   In	   the	   context	   of	   this	   dissertation,	   I	   seek	   to	   understand	   the	  relationship	   between	   age	   structure	   and	   educational	   outcomes.	   Macro-­‐level	   regression	  offers	   the	   only	   option	   other	   than	   (1)	   an	   experimental	   design	   (where	   countries	   were	  randomly	  assigned	  different	  age	  structures,	  a	  clearly	  impossible	  option)	  or	  (2)	  case	  study	  investigation.	  While	  case	  studies	  can	  provide	  important	  insights,	  the	  approach	  suffers	  from	  the	  representativeness	  of	   the	  sample	  (Elbers	  &	  Gunning	  2008).	  Additionally,	   case	  studies	  are	  also	  not	  equipped	  to	  address	  the	  issue	  of	  endogeneity.	  	  Indeed,	  there	  are	  simply	  some	  important	  macro	   level	   questions	   that	   cannot	   be	   adequately	   explored	  without	   the	   use	   of	  macro-­‐level	  methods.	  	  	  	   Second,	  they	  note,	  macro-­‐level	  regressions	  are	  “are	  not	   ‘easy	  to	  do’	  and	  something	  for	  ‘a	  rainy	  afternoon’	  (Elbers	  &	  Gunning	  2008	  p.1).	  Researchers	  are	  not	  only	  aware	  of	  the	  problem	   associated	   with	   macro-­‐level	   regressions-­‐	   such	   as	   measurement	   error,	   reverse	  causality,	   outliers,	   omitted	   variables,	   and	   non-­‐linearities-­‐	   but	   many	   spend	   their	   careers	  developing	  conceptual	  and	  methodological	  approaches	  to	  tackle	  these	  issues.	  Just	  because	  some	  research	  may	  not	  adequately	  address	   these	   issues,	  does	  not	  mean	   that	   the	  method	  itself	  is	  lacking.	  Indeed,	  a	  large	  portion	  of	  research	  in	  the	  fields	  of	  demography,	  economics	  and	  sociology	  is	  increasingly	  concerned	  with	  the	  issue	  of	  causality.	  	  	   Third,	  just	  because	  some	  small	  changes	  in	  data	  can	  change	  findings	  (as	  in	  the	  case	  of	  the	   Burnside-­‐Dollar	   paper)	   it	   does	   not	   mean	   that	   the	   approach	   is	   not	   useful	   (Elbers	   &	  Gunning	  2008).	   	  Scientific	  knowledge	  is	  built	   incrementally,	  and	  testing	  the	  robustness	  of	  previous	  research	  is	  core	  purpose	  for	  the	  academy.	  	  Researchers	  should	  be	  as	  careful	  and	  cautious	  as	  possible	  in	  their	  work,	  but	  “any	  striking	  conclusion	  by	  a	  well-­‐known	  academic	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will	   attract	   the	   same	   scrutiny	   as	   the	   Burnside-­‐Dollar	   paper:	   if	   it’s	   wrong	   it	   won’t	   stand	  long”	  (Elbers	  &	  Gunning	  2008,	  p.1).	  	   Fourth,	  some	  scholars	  have	  critiqued	  regression	  analysis	  for	  lacking	  “complexity:	  if	  you	  have	  to	  account	  for	  all	  the	  factors	  that	  are	  of	  influence	  on	  a	  social	  phenomenon	  you	  can	  not	   run	  your	   computer	  programs	  anymore.”	   (Elbers	  &	  Gunning	  2008,	  p.1).	   	  This	   critique	  transcends	   issues	  with	  macro-­‐level	   regression	   to	   become	   an	   epistemological	   issue	   about	  the	  ability	  of	  science	  to	  quantify	  and	  analyze	  the	  social	  world	  around	  us.	  Most	  policymakers	  and	   researchers	   would	   agree	   that	   simplification	   of	   complexity	   is	   necessary	   to	   produce	  generalizable	  and	  digestible	  	  findings	  (Elbers	  and	  Gunning	  2008).	  	  	   Overall,	  cross-­‐	  country	  regression	  analyses	  continue	  to	  be	  a	  popular	  choice	  among	  researchers	  as	  they	  “permit	  a	  more	  precise	  view	  of	  the	  consequences	  of	  population	  growth	  (NRC	   1986,	   p.	   55).	   Moreover,	   a	   demonstration	   of	   a	   strong	   relationship	   between	   policy	  relevant	   levers	   and	  outcomes	   (i.e.	   age	   structure	   and	  national	   enrollments),	   although	   still	  subject	  to	  the	  problems	  outlined	  above,	  gives	  a	  suggestion	  of	  an	  important	  relationship	  that	  can	  be	  investigated	  with	  other	  analytical	  methods	  (Levine	  &	  Zervos	  1993).	  	  3.2.2	  Micro	  level	  regression	  	   The	  bulk	  of	  the	  empirical	  work,	  especially	  over	  the	  past	  20	  years,	  investigating	  the	  fertility-­‐schooling	  link	  has	  been	  based	  on	  micro	  level	  evidence,	  typically	  from	  OLS	  or	  probit	  regressions	   based	   on	   cross	   sectional	   data	   (Steelman	   et	   al	   1999).	   	   Thus	   the	   standard	  regression	  models	  are	  typically	  represented	  as:	  	  	   edui	  =	  ß0+	  ß1fsi+	  ß2CHi	  +	  ß3FAMi+	  ß4NEi	  +ej	   
 where	   educational	   outcome/attainment	   (edui)	   for	   child	   i	   is	   a	   function	  of	   family	   size	   (fsi)	  controlling	   child	   characteristics(CHi),	   family	   characteristics	   (FAMi),	   and	   other	  characteristics	   such	   as	   neighborhood	   factors	   (NEi).	  While	   this	   approach	   continues	   to	   be	  used	   in	   many	   analyses,	   scholars	   have	   raised	   concerns	   over	   potential	   measurement	   and	  estimation	  issues.	  	   With	   regards	   to	   measurement,	   the	   bulk	   of	   research	   conduced	   in	   settings	  characterized	   by	   nuclear	   families,	   establishing	   a	   child’s	   number	   of	   siblings	   is,	   relatively,	  clear-­‐cut.	  However,	   considering	   the	  prevalence	  of	  polygamy	  and	   large,	  extended	   families,	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pinpointing	  sibsize	  in	  sub-­‐Saharan	  Africa	  is	  more	  complex	  (Lloyd	  &	  Gage-­‐Brandon	  1994).	  Another	  issue	  is	  that	  sibsize,	  if	  estimated	  from	  cross-­‐sectional	  surveys,	  tends	  to	  be	  treated	  as	  a	   time	   invariant	  variable.	   	  A	  better	  picture	  would	  account	   for	   the	   fact	   that	  as	   children	  age,	  they	  typically	  gain	  and	  lose	  siblings.	  Not	  only	  does	  actual	  sibsize	  vary	  over	  a	  child’s	  life	  course,	  but	  the	  meaning	  of	  an	  addition	  sibling	  is	  likely	  to	  vary	  based	  on	  whether	  or	  not	  that	  child	  is	  still	  in	  the	  household	  and	  competing	  for	  resources.	  Indeed,	  older	  siblings	  who	  have	  transitioned	  into	  the	  labor	  market	  may	  represent	  resource	  boons	  (Eloundou-­‐Enyegue	  and	  Williams	  2006).	  	  	  	   Researchers	  have	  addressed	  these	  measurement	  issues	  in	  a	  variety	  of	  ways.	  On	  the	  first	  point,	  many	  surveys	  in	  the	  region	  now	  collect	  a	  variety	  of	  different	  measures	  that	  can	  be	  used	  to	  calculate	  a	  more	  holistic	  picture	  of	  sibsize.	  For	  example,	  the	  Demographic	  Health	  Surveys	  reports	  not	  only	  the	  number	  of	  children	  born	  to	  an	  individual	  woman	  	  (which	  can	  be	   linked	   to	   the	   child	   to	   generate	   a	   sibsize	   variable)	   but	   a	   variable	   on	   the	   number	   of	  children	   under	   the	   age	   18	   who	   are	   still	   in	   the	   household.	   Researchers	   can	   then	   either	  include	  controls	  for	  biological	  sibsize	  or	  household	  sibsize.	  	   	  An	   even	  more	   desirable	   option	   comes	   from	   studies	   that	   use	   longitudinal	   data	   to	  estimate	  time-­‐varying	  sibsize	  measures.	  While	  more	  limited	  in	  its	  availability,	  this	  type	  of	  data	   provides	   information	   on	   family	   size	   for	   each	   index	   year.	   Guo	   and	  Van	   	  Wey	   (1999)	  argue	  that	  the	  most	  rigorous	  test	  of	  the	  dilution	  model	  requires	  the	  use	  of	  longitudinal	  data	  in	   order	   to	   examine	   the	   dynamic	   nature	   of	   sibsize	   composition	   and	   schooling	   outcomes.	  Using	   longitudinal	   data	   from	   life-­‐history	   calendars	   in	   Cameroon,	   Eloundou-­‐Enyegue	   and	  Williams	  (2001)	  find	  that,	  while	  the	  time-­‐invariant	  relationship	  of	  sibsize	  and	  schooling	  is	  only	  weakly	   significant	   (OR=1.03;	   p<.10),	   a	   time	   varying	   specification	   produces	   a	   larger	  and	   significant	   beta(OR=1.10;	   p<.001).	   Thus,	   at	   least	   in	   some	   cases,	   a	   time-­‐invariant	  measure	  may	  lead	  to	  a	  substantively	  different	  conclusion.	  	  	   With	   regards	   to	   estimation,	   several	   options	   have	   been	   proposed	   to	   improve	   the	  inferences	   from	  regression	  analysis,	   namely	  by	  addressing	   issues	   including	  as	   clustering,	  fixed	   effects,	   and	   endogenity.	   Clustering	   arises	   when	   observations	   are	   taken	   of	   subjects	  who	  share	  a	  common	  characteristic,	  such	  as	  siblings	  belonging	  to	  the	  same	  household.	  It	  is	  also	  a	  problem	  in	  longitudinal	  studies	  where	  multiple	  observations	  are	  made	  of	  the	  same	  subject	  over	  a	  period	  of	   time.	   In	  both	  cases,	  observations	  are	  correlated	  with	  each	  other,	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violating	  a	  principle	  assumption	  of	  OLS	  regression.	  The	  higher	  the	  incidence	  of	  correlation	  among	  individual	  observations	  in	  a	  data	  set,	  the	  less	  unique	  information	  each	  observation	  contains.	  This	  effectively	  diminishes	  the	  sample	  size.	  If	  not	  addressed,	  the	  standard	  error	  of	  the	  estimates	  will	  be	  off	  (typically	  they	  are	  underestimated)	  and	  significance	  tests	  will	  be	  invalid.	  A	  host	  of	  tools	  have	  been	  developed	  to	  make	  the	  proper	  adjustments	  for	  this	  issue,	  including	  the	  use	  of	  Generalized	  Estimating	  Equations	  (GEE),	  which	  can	  be	  done	  using	  the	  GENMOD	   procedure	   in	   SAS.	   This	   approach	   provides	   accurate	   coefficients	   and	   robust	  standard	  errors	  in	  light	  of	  clustering	  issues	  (Allison	  1999,	  Norton	  et	  al.	  1996).	  	   Beyond	   clustering,	   micro-­‐level	   research	   on	   the	   relationship	   between	   sibsize	   and	  schooling	  outcomes	  must	  also	  address	  questions	  about	  the	  issue	  of	  “fixed-­‐effects.”	  Here	  the	  problem	  is	  that	  researchers	  often	  want	  to	  make	  causal	   inferences	  from	  non-­‐experimental	  data.	   In	   the	   case	   of	   an	   experiment,	   random	   assignment	   to	   treatment	   groups	   makes	   the	  groups	   nearly	   identical	   on	   all	   possible	   characteristics	   of	   the	   subjects,	   including	   both	  observable	  and	  unobservable	  factors.	  However,	  since	  randomization	  is	  not	  possible	  in	  most	  social	   science	   research,	   the	   standard	   tack	   has	   been	   to	   identify	   and	   measure	   potentially	  confounding	   variables	   and	   include	   them	   in	   the	   regression	  model.	   The	   problem	  with	   this	  approach	   is	   that	   there	   are	   unobservable	   factors	   likely	   to	   be	   at	   play.	   For	   example,	   when	  estimating	  the	  likelihood	  of	  children’s	  enrollment	  in	  school,	  typical	  controls	  might	  include	  child’s	  sex,	  age,	  parent’s	  education	  and	  socioeconomic	  status,	  race,	  etc.	  However,	  previous	  research	  has	  established	  that	  subtler,	  and	  often	  difficult	  to	  measure,	  sociological	  processes	  of	  norm,	  aspiration	  and	  expectation	   formation	  play	  an	   influential	   role	   in	  educational	  and	  occupational	  attainment	  (Buchmann	  2002;	  Giroux	  2008;	  Spenner	  &	  Featherman	  1978).	  	  	   Fixed	   effects	   modeling	   provides	   a	   strategy	   to	   control	   for	   potentially	   important	  unobservable	   factors.	   In	   the	   case	   of	   schooling	   research,	   the	   fixed	   effects	   strategy	  works	  essentially	  by	  including	  each	  family	  or	  individual	  as	  a	  control.	  	  	  For	  example,	  Guo	  and	  Van	  Wey	  (1999)	  used	  repeated	  observations	  of	  individuals	  from	  a	  longitudinal	  data	  set.	  Parish	  and	  Willis	  (1993)	  use	  the	  family	  as	  the	  locus	  to	  examine	  fixed	  effects.	  	  If	  their	  dataset	  (for	  illustration	  purposes)	  included	  information	  on	  100	  families,	  one	  could	  create	  100	  dummy	  variables	  that	   indicate	  membership	   into	   family	  1,	   family	  2,	  etc.,	  and	  then	   include	  these	   in	  the	  model.	  Alternatively,	  one	  could	  use	  the	  PHREG	  procedure	  in	  SAS	  to	  do	  the	  same	  thing,	  without	   all	   the	   extra	   coding.	   In	   order	   to	   use	   a	   fixed	   effects	   approach,	   the	   dependent	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variable	   has	   to	   be	  measured	   on	   at	   least	   two	   occasions,	   and	   hold	   the	   same	  meaning	   and	  metric	   over	   time.	   Additionally,	   the	   predictor	   variables	   must	   change	   in	   value	   over	   time-­‐	  fixed	  effects	  models	  are	  essentially	  useless	  for	  estimating	  the	  effect	  of	  variables	  that	  don’t	  change	  over	  time,	  such	  as	  gender.	  	  Overall,	  by	  using	  this	  procedure,	  estimates	  are	  improved	  because	   the	   model	   controls	   for	   both	   standard	   observed	   factors	   and	   unobservable	  influences	  that	  arise	  out	  of	  membership	  to	  that	  particular	  group	  (Allison	  1999).	  	  While	  adjusting	  for	  clustering	  and	  fixed	  effects	  are	  relatively	  easy	  issues	  to	  address,	  tackling	  the	  problem	  of	  endogenity	  is	  a	  decidedly	  thornier	  matter.	  Endogenity	  is	  of	  issue	  in	  almost	  all	  research	  on	  fertility	  and	  schooling	  because	  of	  the	  causal	  link.	  While	  researchers	  would	  like	  to	  estimate	  the	  effect	  of	  family	  size	  on	  schooling	  outcomes,	  it	  is	  possible	  that	  an	  unmeasured	   influence	   is	   jointly	   determining	   both	   of	   these	   factors.	   Most	   often,	   issues	   of	  endogenity	   are	   addressed	   with	   instrumental	   variables	   (IVs).	   Broadly,	   IVs	   are	   used	   to	  estimate	   causal	   relationships	   when	   controlled	   experiments	   are	   not	   feasible.	   IVs	   permit	  more	  precise	  beta	  estimation	  in	  cases	  where	  covariates	  are	  correlated	  with	  the	  error	  terms.	  This	  correlation	  is	  often	  of	  concern	  in	  cases	  of	  reverse	  correlation	  	  (where	  the	  dependent	  variable	   impacts	   one,	   or	   more,	   independent	   variables),	   when	   relevant	   independent	  variables	  are	  omitted	  from	  the	  model,	  or	  when	  variables	  are	  subject	  to	  measurement	  error.	  While	  use	  of	  OLS	  in	  these	  situations	  would	  produce	  biased	  estimates,	  consistent	  estimates	  can	   be	   obtained	   by	   using	   an	   instrumental	   variable.	   The	   IV	   must	   be	   correlated	   with	   the	  endogenous	  explanatory	  variable	  but	  not	  with	  other	  covariates	  (Pearl	  2000).	  	  The	   bulk	   of	   studies	   report	   both	   the	   direct	   estimate	   and	   the	   estimate	   with	   the	  instrumental	   variable	   as	   a	   means	   to	   evaluate	   the	   severity	   of	   statistical	   bias	   due	   to	  neglecting	  the	  “omitted	  variable”.	  According	  to	  Hausman	  (1983),	  if	  the	  statistical	  difference	  between	  the	  OLS	  and	  the	  IV	  estimates	  is	  empirically	  unimportant,	  then	  the	  null	  hypothesis	  that	  fertility	  is	  exogenous	  to	  the	  outcome	  (i.e.	  schooling	  of	  children)	  can	  be	  accepted.	  If	  this	  is	   the	   case,	   then	   researchers	   can	   focus	   on	   the	   OLS	   estimation,	   as	   it	   tends	   to	   be	   “more	  precise	   than	   the	   IV	   estimate	   and	   not	   overly	   biased”	   (Schultz	   2005,	   p.	   14).	   However,	   the	  central	  issue	  is	  then	  to	  find	  a	  variable	  that	  can	  explain	  a	  substantial	  portion	  of	  variation	  in	  fertility,	   but	   does	   not	   effect	   schooling	   decisions.	   According	   to	   Schultz	   “	   the	   empirical	  literature	  on	  fertility	  and	  its	  consequences	  on	  the	  family	  is	  thin,	  probably	  because	  there	  is	  no	  consensus	  on	  what	  variables	  are	  valid	  exclusion	  restrictions”	  (Schultz	  2005,	  p.	  17).	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   Many	  researchers	  argue	  that	  to	  accurately	  estimate	  the	  effect	  of	  sibsize	  on	  schooling	  outcomes	   “requires	   a	   setting	  where	   the	   variation	   in	   quantity	   (e.g.	   completed	   fertility	   or	  number	   of	   siblings)	   is	   caused	   by	   an	   exogenous	   variable	   which	   is	   arguably	   a	   valid	  instrument	   for	   fertility	   and	   uncorrelated	  with	   desired,	   demanded,	   or	   preferred	   fertility.”	  (Schultz	  2005,	  p.22).	  	  Included	  among	  the	  most	  frequently	  proposed	  instruments	  are	  those	  that	   represent	   an	   physiological	   exogenous	   shock	   to	   fertility	   that	   is	   heterogeneously	  distributed	  within	   the	  population	  (twin	  births,	  miscarriages,	   fecundity),	  exogenous	  socio-­‐cultural	   factors	   that	   shape	   family	   formation	   preferences	   (sibling	   sex	   composition),	   and	  structural	  factors	  that	  exogenously	  shape	  a	  couple’s	  ability	  to	  achieve	  desired	  family	  sizes	  (distance	  to	  the	  family	  planning	  center,	  government	  regulations).	  	  	   One	   of	   the	   first	   studies	   using	   an	   instrument	   in	   a	   developing	   context	   comes	   from	  India,	   where	   Rosenweig	   and	   Wolpin	   (1980)	   examined	   the	   educational	   consequences	  stemming	  from	  twin	  births,	  whose	  simultaneous	  arrival	  was	  clearly	  unintended.	  Using	  25	  twin	  births	   from	  a	  sample	  of	  1633	   families,	   they	   find	   that	   the	  exogenous	  shock	  of	  a	   twin	  birth	   increased	   fertility	   by	  0.8	   and	   led	   the	   family	   to	   reduce	   schooling	   resources	   for	   each	  child.	   In	  China,	  Rosenweig	  and	  Zhang	  (2006)	  use	  a	  twin	  instrument	  to	  find	  that	  “an	  extra	  child	  at	  parity	  one	  or	  at	  parity	  two,	  net	  of	  birth	  weight	  effects,	  significantly	  decreases	  the	  schooling	   progress…	   and	   the	   expected	   college	   enrollment”	   of	   children	   (p.	   1).	   	   Taking	   a	  similar	  approach	  and	  using	  longitudinal	  data	  from	  Norway,	  Black,	  Devereaux	  and	  Salvanes	  (2005),	   find	   a	   negative	   correlation	   between	   family	   size	   and	   education.	   However,	   as	  opposed	  to	  Rosenweig	  and	  Wolpin’s	  findings,	  after	  including	  a	  twin	  births	  instrument,	  the	  family	  size	  effects	  become	  entirely	  non-­‐significant.	  Angrist,	  Lavy	  and	  Schlosser	  (2005),	  find	  similar	  results	  using	  a	  twin	  instrument	  in	  Israel.	  	  	   As	  opposed	  to	  a	  twin	  birth,	  where	  the	  addition	  of	  a	  child	  represents	  an	  exogenous	  shock,	  Maralani	   (2008)	   uses	   data	   on	  miscarriages	   as	   an	   instrument,	   as	  miscarriages	   are	  	  “involuntary,	  spontaneous	  fetal	  deaths	  that	  reduce	  the	  number	  of	  conceptions	  that	  result	  in	  live	  births,	  and	  therefore	  represent	  lost	  fertility	  exposure	  time”	  (p.	  709).	  Using	  longitudinal	  data	   from	   Indonesia,	   she	   finds	   that,	   in	   urban	   areas,	   the	   association	   between	   sibsize	   and	  schooling	   was	   positive	   among	   older	   cohorts,	   but	   negative	   for	   more	   recent	   cohorts	  (Maralani	  2008).	   Including	   the	  miscarriage	   instrument	   to	  address	  endogenity	   resulted	   in	  little	  change	  in	  the	  findings.	   Rosenzweig	   and	   Schultz	   (1985)	   use	   data	   from	   the	  Malaysian	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Family	   Life	   Survey	   (1971	   to	   1976)	   on	   contraceptive	   practice	   and	   conception	   rate	   of	   a	  couple	   to	   infer	  biological	   fecundity.	  This	  measure	  of	   fecundity	  uses	   a	   similar	   logic	   to	   the	  twin	  approach,	  but	  represents	  a	  continuous	  variable	  that	  estimates	  a	  couple’s	  reproductive	  potential	  dependent	  on	  their	  contraceptive	  behavior.	  Using	  this	  as	  an	  instrument	  on	  child’s	  schooling,	   they	   find	   that	   all	   the	   estimates	   of	   the	   effects	   of	   exogenous	   fertility	   on	   child’s	  schooling	  are	  smaller	  than	  they	  would	  be	  without	  the	  use	  of	  the	  instrument.	  	  	   Sex	  composition	  has	  also	  been	  proposed	  as	  an	  instrument,	  though	  the	  approach	  only	  has	  explanatory	  power	  to	  predict	  fertility	  in	  societies	  where	  parents	  have	  a	  sex	  preference	  for	  children.	  Conley	  and	  Glauber	  (2005)	  use	  data	  from	  the	  1990	  PUMS	  and	  find	  that	  using	  a	  sex-­‐mix	  instrument	  results	  in	  a	  smaller,	  though	  still	  significant	  and	  sizable	  estimate,	  of	  the	  relationship	   between	   sibsize	   and	   schooling	   than	   the	   estimate	   generated	   by	   a	   traditional	  OLS	  approach.	  Using	  the	  Korean	  Household	  Panel	  Study	  (1993-­‐1998),	  Lee	  (2008)	  creates	  an	   instrument	   from	  data	  on	  whether	  or	  not	   the	   first	  birth	   is	  a	  girl	   to	  examine	  completed	  fertility,	  as	  data	  shows	  that	  if	  a	  women’s	  first	  child	  is	  a	  girl,	  she	  is	  more	  likely	  to	  continue	  to	  a	  second	  birth.	  	  While	  the	  OLS	  estimate	  of	  sibsize	  on	  the	  educational	  investment	  per	  child	  is	  -­‐.5,	   this	   shrinks	   to	   -­‐.3	   with	   the	   use	   of	   the	   instrument.	   Jensen	   (2005)	   takes	   a	   similar	  approach	  in	  India,	  and	  finds	  that	  the	  OLS	  estimate	  of	  the	  effect	  of	  an	  additional	  sibling	  on	  years	  of	   schooling	   is	   -­‐1.2,	  whereas	   the	  estimate	  generated	  when	  using	  a	   sex	  composition	  instrument	   is	   -­‐0.69.	   	   While,	   for	   these	   cases,	   the	   use	   of	   the	   sex	   instrument	   results	   in	   a	  quantity-­‐quality	   tradeoff	   that	   is	   still	   evident,	   Angrist,	   Lavy	   and	   Schlosser	   (2005),	   find	  no	  significant	  evidence	  of	  a	  tradeoff	  when	  using	  a	  sex	  composition	  instrument	  in	  Israel.	  	   Various	  structural	  factors	  that	  exogenously	  shape	  a	  couple’s	  ability	  to	  achieve	  their	  desired	  family	  size	  have	  also	  been	  used	  as	   instruments.	   	   	  A	  recent	  study	   in	  Vietnam	  used	  data	  on	  distance	  to	  family	  planning	  centers,	  number	  of	  visits	  per	  month	  by	  mobile	  family	  planning	   team,	   and	   government	   regulations	   as	   instruments	   in	   modeling	   the	   impact	   of	  sibsize	  on	  school	  enrollment.	  However,	  the	  authors	  find	  that	  the	  impact	  of	  sibsize	  on	  school	  enrolment	   is	   strongly	   negative	   (from	   -­‐0.5	   to	   -­‐1.0	   per	   sibling)	   and	   significant	   across	  instruments	  (Rogers	  2010).	  	  	   However,	   while	   all	   of	   these	   options	   represent	   a	   potential	   source	   of	   exogenous	  fertility,	   they	  tend	  to	  have	  both	  conceptual	  and	  practical	  problems.	  While	   the	  work	  using	  miscarriages	   is	   promising,	   it	   hinges	   on	   the	   availability	   and	   quality	   of	   the	   reported	   data.	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With	  regards	   to	   twins,	   there	  are	   two	  primary	  reasons	  why	  such	  an	  assumption	  might	  be	  problematic.	   First	   are	   the	   health	   issues	   stemming	   from	   biological	   differences	   between	  twins	   and	   non-­‐twins.	   Twins	   experience	   shorter	   gestational	   periods,	   more	   complicated	  deliveries,	   and	   lower	   birth	   rates	   and	   therefore	   tend	   to	   be	   less	   healthy,	   on	   average	  (Rosenzweig	   &	   Wolpin	   1980).	   These	   health	   issues	   may	   impact	   the	   human	   capital	  investment	  decisions	  made	  by	  parents.	  	  	   Second,	  while	  the	  occurrence	  of	  a	  twin	  birth	  might	  represent	  a	  short-­‐term	  shock	  to	  fertility,	   it’s	  not	   the	   same	  as	  another	   child	  being	  added	   to	  a	  woman’s	   completed	   fertility.	  Instead,	  women	  make	  adjustments	  to	  future	  fertility	  decisions	  to	  account	  for	  the	  additional	  twin.	  If	  twins	  were	  truly	  an	  exogenous	  shock,	  then	  the	  completed	  fertility	  of	  women	  with	  twins	  should	  always	  average	  one	  child	  more.	  Instead,	  the	  completed	  fertility	  of	  women	  who	  have	   twins	   is	   less	   than	   one,	   and	   has	   declined	   over	   time	   in	   studies	   in	   the	   United	   States	  (Bronars	  &	  Grogger	  1994;	   Jacobsen,	  Pearce,	  &	  Rosenbloom	  1999).	  The	  use	  of	  a	   twinning	  instrument	   is	   then	   especially	   problematic	   in	   developing	   countries,	   given	   the	   high	   total	  fertility	  rates.	  	   The	  use	  of	  sex	  composition	  as	  an	  instrument	  poses	  different	  problems,	  namely	  that	  it	   forces	  arbitrary	  cultural	  and	  economic	  assumptions	  about	  parental	  preferences	   for	   sex	  composition.	   Additionally,	   sex	   composition	   is	   likely	   to	   be	   less	   important	   in	   determining	  ultimate	   sibsize	   in	   settings	  where	   progressing	   to	   a	   higher	   parity	   only	   becomes	   an	   issue	  after	   the	   fourth	   child	   or	   so	   (witness	   the	   data	   on	   ideal	   family	   size	   in	   sub-­‐Saharan	   Africa,	  which	  is	  generally	  above	  four	  or	  five	  children).	  	   Moreover,	   there	   is	   still	   a	   lack	  of	   consensus	  on	   the	  actual	  effect	  of	   IV	  estimates.	  As	  noted	  above,	  the	  use	  of	  a	  twinning	  instrument	  resulted	  in	  a	  negative	  relationship	  between	  sibsize	  and	  schooling	  in	  India,	  and	  conversely	  wiped	  out	  evidence	  of	  this	  relationship	  in	  the	  widely	   cited	   study	   by	   Black,	   Devereux,	   and	   Salvanes	   (2005).	   Moreover,	   while	   Black,	  Devereux,	   and	   Salvanes	   (2005)	   find	   that	   “there	   is	   little	   if	   any	   family	   size	   effect	   on	   child	  education;	  this	   is	  true	  when	  we	  estimate	  the	  relationship	  with	  controls	  for	  birth	  order	  or	  instrument	   family	   size	   with	   twin	   births,”	   (p.	   697)	   Mogstad	   and	   Wiswall’s	   (2010)	   more	  recent	   study	   using	   the	   same	   data	   and	   instruments	   finds	   that	   “that	   the	   conclusion	   of	   no	  effect	  of	   family	  size	   is	  an	  artifact	  of	   the	   linear	  specification,	  masking	  substantial	  marginal	  family	  size	  effects”	  (p.	  1).	  In	  sum,	  there	  appears	  to	  be	  little	  consensus	  in	  the	  field	  as	  to	  1)	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what	  constitutes	  a	  “good”	  instrument;	  2)	  which	  type	  of	  instrument	  in	  the	  most	  ideal;	  and	  3)	  the	  expected	  impact	  of	  each	  instrument.	  	  3.2.3	  Aggregation	  and	  decomposition	  approaches	  	   While	   macro-­‐regression	   approaches	   lack	   the	   methodological	   rigor	   sought	   by	  researchers,	  micro-­‐level	  regression	  results	  may	  be	  unpalatable	  to	  policymakers.	  The	  ideal	  approach	  would	   then	  be	   to	  bring	   the	  rich	  detail	  and	  rigor	  of	  micro	   level	  estimates	   to	   the	  macro	  social	  relevance.	  	   	  	   Micro	   level	   analyses	   can	   help	   us	   understand	   the	   mechanisms	   underpinning	  individual	   or	   household	   decision-­‐making.	   However,	   for	   reasons	   discussed	   in	   Chapter	   2,	  they	  are	  not	  always	  ideal	  tools	  to	  investigate	  broad	  social	  change.	  Conversely,	  macro-­‐level	  approaches	  have	  the	  benefit	  of	  conducting	  analyses	  at	   the	  more	  policy-­‐relevant	   level,	  but	  such	   analyses	   can	   obscure	   the	   details	   of	   individual	   processes	   and	   inequalities	   within	  societies.	  An	  ideal	  analytic	  approach	  would	  be	  one	  that	  merges	  the	  rich	  detail	  of	  the	  micro	  approach	  with	  the	  policy	  relevance	  of	  the	  macro	  approach.	  One	  option	  to	  achieve	  this	  is	  to	  use	  multi-­‐level	  modeling,	  which	   allows	   a	   researcher	   to	   evaluate	   how	  broader	   conditions	  (i.e.	  the	  socioeconomic	  environment)	  shape	  individual	  decision-­‐making.	  Another	  approach,	  explored	  in	  detail	  here,	  is	  the	  use	  of	  aggregation	  and	  decomposition	  (Eloundou-­‐Enyegue	  &	  Giroux	  2010).	  	  	   One	   of	   the	   most	   challenging	   problems	   confronting	   researchers	   studying	   social	  change	   is	   the	   extent	   to	   which	   relationships	   between	   variables	   represent	   causal	  connections,	   as	   opposed	   to	  mere	   correlations.	   Given	   this	   fact,	   decomposition	   is	   an	   ideal	  tool.	  Even	  if	  it	  does	  not	  identify	  the	  ultimate	  cause	  of	  change,	  it	  offers	  a	  partial	  solution	  by	  locating	  "sources"	  of	  social	  change,	  i.e.	  the	  groups	  and	  processes	  (composition	  or	  behavior)	  that	  are	  the	  main	  drivers	  of	  change.	  Switching	   from	  a	   focus	  to	   the	  “sources”	  of	  change	  as	  opposed	  to	   the	  “causes”	  means	  that	   the	  researcher	   is	  able	   to	  establish	  the	  main	  driver	  of	  change,	   without	   a	   full	   accounting	   for	   what	   caused	   the	   change.	   In	   so	   doing,	   it	   reduces	  significantly	  the	  margin	  of	  error	  in	  understanding	  social	  change.	  	   Social	  processes	   that	  are	   amenable	   to	  decomposition	  analysis	   are	   those	   that	  meet	  three	   criterions.	   First,	   they	   muse	   be	   quantitative,	   or	   capable	   of	   being	   measured	   by	  numbers.	  Ideal	  processes	  are	  those	  that	  can	  be	  captured	  by	  an	  average,	  percentage	  or	  ratio,	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as	  opposed	  to	  qualitative	  phenomena.	  Second,	  the	  processes	  must	  represent	  an	  aggregate	  phenomenon,	   or	   a	  process	   that	   can	  be	   summarized	  by	   an	   aggregation	  of	   individual	   level	  experiences.	   Here,	   something	   like	   Total	   Fertility	   Rates,	   which	   represent	   a	   collection	   of	  individual	   level	  experiences,	  would	  be	  amenable	  to	  decomposition	  analysis.	  Conversely,	  a	  study	   of	   national	   immigration	   laws,	   which	   have	   no	   equivalents	   at	   the	   individual	   level,	  would	   not	   be	   suitable.	   Lastly,	   the	   phenomenon	   studied	  must	   be	   gradual.	   	   The	   approach	  would	  not	  be	  well	  suited	  for	  the	  study	  of	  change	  that	  resulted	  from	  a	  rare	  or	  cataclysmic	  event.	   	   Therefore	   one	   could	   use	   the	   approach	   to	   study	   generic	   changes	   in	   schooling	  enrollments,	  but	  not	  the	  impact	  of	  the	  nuclear	  meltdown	  in	  Japan	  on	  migration	  patterns.	  	  	  	   The	  most	  basic	  decompositions	  apportion	  change	  into	  two	  principal	  sources:	  (1)	  the	  effect	  of	   the	  composition	  of	  a	  population	  and	  (2)	   the	  effect	  of	   the	  behavior	  of	   individuals	  within	  a	  population.	  The	  “effect”	  of	  the	  compositional	  component	  stems	  from	  a	  change	  in	  the	  total	  size	  of	  various	  social	  sub-­‐groups	  of	  the	  population.	  Thus,	   factors	  like	  differential	  infant	   morality,	   fertility,	   or	   migration	   patterns	   across	   social	   strata	   would	   change	   the	  number	   of	   individuals	   in	   each	   category.	   For	   example,	   national	   levels	   of	   schooling	   could	  decline	   due	   to	   an	   reduction	   in	   fertility	   among	   poor	   women-­‐-­‐	   if	   children	   from	   poorer	  households	   are	   less	   likely	   to	   be	   enrolled	   in	   school,	   growth	   in	   fertility	   among	   the	   poor	  would,	  automatically,	  increase	  the	  number	  of	  children	  residing	  in	  poor	  households,	  relative	  to	  the	  rest	  of	  the	  population	  and	  negatively	  impact	  national	  levels	  of	  schooling	  attainment.	  As	   society	   is	   composed	   of	   different	   sub-­‐groups,	   change	   in	   the	   relative	   representation	   of	  each	  sub-­‐group	  will	  impact	  social	  change.	  The	  behavioral	  component	  operates	  differently.	  This	  component	  represents	  real	  change	  in	  the	  behavioral	  patterns	  of	  different	  sub-­‐groups.	  Thus,	   if	   schooling	   enrollments	   among	   the	   poor	   increase,	   all	   else	   equal,	   national	   levels	   of	  schooling	  will	  increase	  as	  well.	  	   Thus,	  in	  the	  case	  of	  schooling,	  one	  could	  imagine	  scenarios	  where	  national	  gains	  are	  driven	  by	  a	  decrease	  in	  the	  number	  of	  children	  from	  poor	  families	  (a	  composition	  effect)	  or	  by	   poor	   children	   increasingly	   attending	   school	   (a	   behavioral	   effect).	   Given	   this	   example,	  one	  can	  easily	  see	  that	  understanding	  how	  social	  change	  unfolds	  is	  critical	  given	  that	  there	  are	   very	   different	   policy	   implications	   for	   each	   component.	   Changes	   in	   the	   number	   of	  children	  from	  poor	  families	  may	  be	  the	  result	  of	  family	  planning	  policies,	  while	  increasing	  school	  access	   to	  poor	  children	  might	  be	   the	  result	  of	   the	   reduction	  of	   tuition.	   	  Moreover,	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decomposition	   analysis	   does	   not	   require	   an	   “either-­‐or”	   strategy—enrollment	   gains	   are	  either	   the	   result	   of	   behavioral	   OR	   composition	   change—but	   instead	   allows	   for	   the	   two	  effects	  to	  operate	  simultaneously.	  Indeed,	  the	  advantage	  here	  is	  that	  one	  can	  quantify	  the	  relative	  importance	  of	  each	  of	  the	  two	  processes.	  	  	   While	   the	   most	   basic	   decomposition	   focuses	   on	   these	   two	   (compositional	   and	  behavioral)	   sources	   of	   change,	   one	   can	   further	   decompose	   each	   component	   term.	   For	  example,	  in	  the	  case	  of	  schooling,	  the	  number	  of	  children	  in	  poor	  families	  (the	  composition	  component)	   can	  decline	  as	  a	   result	  of	  a	  declining	  number	  of	  poor	   families	   (as	  a	   result	  of	  economic	   expansion,	   for	   example)	   or	   a	   decline	   in	   the	   fertility	   of	   poor	   families.	   For	   the	  behavioral	  component,	  the	  change	  in	  average	  behavior	  may	  impact	  all	  groups	  equally	  (i.e.	  enrollment	   rates	   rise	   among	   all	   SES	   groups)	   or	   may	   impact	   groups	   differentially	   (i.e.	  enrollment	  rates	  rise	  only	  among	  the	  most	  educated).	  	  Understanding	  the	  precise	  source	  of	  change	  allows	  the	  researcher	  to	  craft	  a	  more	  refined	  explanation	  of	  the	  social	  change.	  	  	   While	  decomposition	   is	  not	  the	  only,	  and	  not	  always	  the	   ideal	  approach	  to	  explain	  social	  change,	   it	  does	  represent	  an	  often-­‐overlooked	  tool	  that	  can	  help	  understand	  macro	  level	  social	  change	   in	  new	  ways.	  Moreover,	  decomposition	   is	  a	  compelling	   tool	   that,	  both	  alone	   and	   combined	  with	   other	   approaches,	   can	   help	   policy	  makers	   strategize	   on	  where	  best	   to	  allocate	   limited	   resources.	  When	  presented	  with	  a	  host	  of	  programmatic	  options,	  policy	  makers	  can	  rely	  on	  the	  decomposition	  findings	  to	  determine	  what	  policy	  levers	  will	  have	  the	  greatest	  impact	  on	  a	  specific	  social	  issue.	  	  	   In	  reality,	  there	  is	  likely	  no	  “best”	  method	  to	  investigate	  any	  one	  social	  phenomenon.	  Instead,	  science	   is	  best	  served	  by	  the	  use	  of	  multiple	  methods,	  across	  a	  range	  of	  contexts	  and	   historical	   periods,	   investigated	   by	   a	   host	   of	   scholars	   with	   varying	   theoretical	  viewpoints.	  The	  evidence	  generated	  by	  varying	  approaches	  can	  then	  be	  used	  to	  hone-­‐in-­‐on	  and	  triangulate	  the	  nature	  of	  relationships	  between	  social	  phenomena.	  With	  this	  in	  mind,	  I	  proceed	   with	   three	   different	   analyses	   that	   contribute	   to	   our	   understanding	   about	   the	  relationship	  between	  fertility	  transitions	  and	  schooling.	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CHAPTER	  4.	  	  
NATIONAL	  LEVEL	  DIVIDENDS	  FROM	  FERTILITY	  
TRANSITIONS	  	  	  	  	  4.1	  Background	  	  	   The	   dividend	   framework	   proposes	   that	   as	   countries	   progress	   through	   their	  demographic	  transitions,	  improvements	  in	  dependency	  ratios	  will	  create	  	  the	  potential	  for	  a	  demographic	  dividend.	  While,	  as	  noted	  above,	  many	  studies	  have	  examined	  the	  dividend	  in	  terms	  of	  macroeconomic	  gains,	  fewer	  have	  considered	  the	  relevance	  of	  these	  transitions	  for	   schooling.	   Additionally,	  many	  have	   simply	   used	   standard	   cross-­‐country	   regression	   to	  estimate	   the	   impact	   of	   the	   change	   in	   the	   age	   structure	   with	   various	   socioeconomic	  outcomes.	  This	  analysis	  expands	  on	  previous	  work	  in	  several	  ways:	  First,	   it	  examines	  the	  relationship	   between	   fertility	   transitions	   (changes	   in	   age	   structure)	   and	   schooling	  outcomes	  at	   the	  national,	  policy	  relevant	   level.	  Second,	   it	  bypasses	  many	  of	   the	  problems	  associated	   with	   using	   cross-­‐country	   regression	   by	   1)	   conceptualizing	   the	   bonus	   as	   the	  change	   in	   schooling	  outcomes	   that	  occur	  between	   two	   time	  periods	  and	  2)	  decomposing	  this	  change	  to	  quantify	  the	  importance	  of	  fertility	  transitions,	  as	  opposed	  to	  other	  factors.	  Third,	   it	   considers	   not	   only	   the	   variation	   in	   schooling,	   but	   also	   formally	   estimates	   the	  inequality	  in	  schooling.	  Lastly,	  it	  uses	  a	  decomposition	  approach	  determine	  the	  substantive	  drivers	  of	  changes	  in	  inequality.	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   As	   noted	   in	   Chapter’s	   1	   and	   2,	   the	   potential	   for	   fertility	   transitions	   to	   boost	  schooling	  is	  a	  timely	  question,	  especially	  for	  policymakers	  concerned	  about	  development	  in	  sub-­‐Saharan	  Africa.	  Goal	  2	  of	  the	  Millennium	  Development	  Goals	  seeks	  to	  “ensure	  that,	  by	  2015,	   children	  everywhere,	  boys	  and	  girls	   alike,	  will	   be	  able	   to	   complete	  a	   full	   course	  of	  primary	   schooling,”	   there	   is	   policy	   interest	   in	   any	   factor	   that	   can	   help	   achieve	   this	   goal.	  Globally,	  significant	  progress	  has	  been	  made	  towards	  achieving	  this	  goal,	  with	  a	  global	  net	  enrollment	   ratio	   of	   greater	   than	  90	  percent.	   Yet	   enrollment	   gains	   in	   SSA	   continue	   to	   lag	  behind	  other	   global	   regions.	   In	   1999,	   sub-­‐Saharan	  Africa	  was	  home	   to	  43	  percent	   of	   the	  world’s	   children	  currently	  not	   in	   school	   in	  1999,	   and	   that	  number	   rose	   to	  46	  percent	  by	  2008	  (UN	  2010).	  	  	   Additionally,	   despite	   some	   gains	   in	   enrollments,	   it’s	   unclear	   as	   to	   whether	  enrollment	   gains	   in	   sub-­‐Saharan	   Africa	   are	   qualitatively	   similar	   to	   those	   experienced	   in	  other	  world	  regions.	  There	  are	  two	  substantively	  different	  reasons	  to	  investigate	  schooling	  quality.	  The	  first	  stems	  from	  a	  discussion	  presented	  in	  Figure	  6	  of	  Chapter	  2.	  Here	  we	  made	  the	  point	  that	  the	  conversion	  of	  the	  fertility	  decline	  to	  gains	  in	  schooling	  enrollment	  does	  not	  happen	  automatically.	  The	  more	  mechanical	  steps	  are	  1-­‐4,	  whereby	  an	  improving	  age	  structure	  is	  transformed	  into	  greater	  resources	  available	  per	  child.	  	  The	  ability	  of	  countries	  to	   parlay	   these	   resources	   into	   higher	   levels	   of	   enrollment	   depends	   on	   a	   range	   of	   policy	  factors,	   many	   of	   which	   will	   vary	   from	   country	   to	   country.	   Thus,	   analyses	   that	   seek	   to	  quantify	  the	  magnitude	  of	  the	  dividend	  itself	  should	  estimate	  the	  resource	  boost	  associated	  with	   fertility	   declines,	   captured	   here	   as	   the	   average	   national	   schooling	   expenditure	   per	  child,	  as	  apposed	  to	  enrollments.	  	  	   A	  second	  reason	  to	  focus	  on	  educational	  quality	  is	  a	  more	  generalized	  concern	  over	  the	   potential	   for	   global	   and	   regional	   divergence	   in	   educational	   quality	   itself—one	   could	  imagine	   a	   convergence	   in	   outcomes	   (quantity)	   without	   a	   concurrent	   convergence	   in	  resources	  (quality).	  Although	  the	  Millennium	  Development	  Goals	  recognize	  that	  “achieving	  universal	  primary	  education	  means	  more	  than	  full	  enrolment…it	  also	  encompasses	  quality	  education”	  there	  is	  little	  systematic	  monitoring	  of	  variation	  in	  quality.	  This	  is	  problematic	  on	  three	  fronts.	  First,	  at	  the	  national	  level,	  international	  targets	  and	  standards	  become	  less	  meaningful	  if	  there	  is	  large	  variation	  in	  the	  quality	  of	  educational	  experiences.	  It	  also	  might	  mask	  the	  need	  for	  countries	  with	  lower	  quality	  to	  reallocate	  money	  towards	  education	  or	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to	   seek	   funds	   from	   international	   sources.	   Second,	   research	   has	   found	   that	   “poor	   school	  quality	  reduce[s]	  school	  enrollments,	  encourage[s]	  dropout,	  and	  compromise[s]	   learning”	  (Lloyd	  et	  al.	  2005).	  Thus,	  while	  we	  may	  see	  convergence	  in	  primary	  levels	  of	  schooling,	  this	  may	  not	  translate	  into	  convergence	  at	  higher	  levels	   if	   there	  is	  a	   large	  variation	  in	  quality.	  Evidence	   of	   variation	   in	   quality	   is	   important,	   as	   previous	   studies	   (Behrman	   &	   Birdsall,	  1983;	  Behrman	  et	  al.	  1996;	  Glewwe,	  1999)	  examining	  the	  impact	  of	  school	  quality	  on	  labor	  market	   outcomes	   have	   found	   that	   “deepening	   education	   by	   increasing	   its	   quality	   is	   as	  important	   as	   expanding	   education”	   (Hannum	   2005).	   	   Third,	   at	   the	   individual	   level,	  variation	   in	  quality	   is	  problematic	   if	   children	  are	   increasingly	  “growing	  up	  global”	   (Lloyd	  2005).	  Research	  finds	  that	  children	  are	  coming	  of	  age	  in	  a	  world	  characterized	  by	  shared	  aspirations	   and	   by	   an	   emulation	   of	   the	   perceived	   consumption	   standards	   of	   western	  middle	   classes	   (Gerke	   2000;	   Radhakrishnan	   2008).	   Not	   only	   are	   lifestyle	   expectations	  converging,	  but	  differentiation	  in	  educational	  quality	  may	  critically	  impact	  nations	  seeking	  investments.	  In	  a	  globalized	  economy,	  a	  poorly	  educated	  workforce	  may	  reduce	  interest	  in	  international	   investments,	   thus	   spurring	   fewer	   possibilities	   for	   economic	   growth	   and	  development.	  	  	   	  Despite	  the	  concern	  over	  educational	  quality,	  previous	  research	  has	  tended	  to	  focus	  on	  enrollments,	  largely	  due	  to	  lack	  of	  data	  on	  indicators	  of	  educational	  quality.	  Here	  we	  use	  World	  Bank	  data	  to	  construct	  an,	  admittedly	  crude,	  indicator	  of	  educational	  equality	  at	  the	  national	  level:	  average	  educational	  expenditures	  per	  child.	  We	  then	  use	  this	  measure	  to	  ask	  the	  following	  questions:	  	   1)	  What	  are	  the	  global	  trends	  in	  schooling	  resources	  per	  child?	  How	  does	  sub-­‐	   Saharan	  Africa	  compare?	  	   2)	  To	  what	  extent	  are	  fertility	  transitions,	  via	  changes	  in	  age	  structure,	  driving	  	   changes	  in	  educational	  expenditures	  in	  various	  world	  regions?	  What	  about	  in	  	   SSA?	  	  	   3)	  How	  has	  inequality	  in	  schooling	  resources	  between	  world	  regions	  between	  1990	  	   and	  2005?	  	  How	  do	  trends	  look	  within	  SSA?	  	  	  	   4)	  What	  were	  the	  main	  drivers	  of	  changes	  in	  global	  schooling	  resource	  inequality?	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4.3	  Data	  and	  Methods	  
	  4.3.1.	  Data	  	   The	  analyses	  use	  national	   level	  data	  from	  the	  World	  Bank	  Development	  Indicators	  database	   (2010).	   This	   dataset	   is	   an	   ideal	   source,	   as	   it	   includes	   historical	   indicators	   of	  population	   size,	   age	   dependency,	   policy	   commitment	   to	   education,	   and	   economic	  performance	   from	   a	   range	   of	   countries.	   Population	   size	   measures	   the	   total	   number	   of	  people	   residing	   in	   the	   country.	   Age	   dependency	  was	  measured	   by	   the	   ratio	   of	   the	   0-­‐14	  population	   (youth)	   to	   the	   15-­‐64	   years	   	   (working)	   age	   group6.	   Data	   on	   Gross	   National	  Income	   served	   as	   the	   indicator	   for	   national	   income.	   The share of Gross National Income 
(GNI) allocated to education measured resource commitment (allocation) to children’s 
education. Although	   the	  World	   Bank	   database	   covers	   nearly	   five	   decades	   (1960-­‐2008),	   I	  largely	  focused	  on	  years	  between	  1990	  and	  2005	  both	  because	  this	  period	  covers	  the	  early	  stage	  of	  African	  fertility	  decline	  and	  because,	  both	  in	  SSA	  and	  globally,	  the	  number	  of	  cases	  became	  sparse	  for	  years	  prior	  to	  1990.	  Missing	  data	  was	  a	  problem	  for	  the	  analysis,	  but	  the	  bulk	  of	  missing	  data	  is	  from	  relatively	  small	  countries.	  A	  list	  of	  all	  missing	  data	  by	  region	  is	  included	  in	  Appendix	  Table	  4.1.	  	  4.3.2	  Methods	  	   According	   to	   resource	   dilution	   theory,	   inequality	   among	   children	   stems	   from	  disparities	   in	   parental	   resources,	   the	   share	   of	   resources	   devoted	   to	   children,	   and	   the	  number	  of	  siblings	  (Blake	  1981).	  Despite	  potentially	  problematic	  assumptions7,	  this	  model	  continues	   to	   inform	  much	  of	   the	  research	  on	  the	   implications	  of	  demographic	   transitions	  for	  children’s	  human	  capital.	  Applying	  the	  tenants	  of	  dilution	  theory	  at	   the	  national	   level,	  the	  average	  schooling	  resources	  per	  pupil	  (r)	  then	  depends	  on	  the	  total	  national	  resources	  (G),	   the	   share	  of	   these	   resources	  allotted	   to	  education	   (k),	   and	   the	   size	  of	   the	   school	  age	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  6	  A	  more	  ideal	  measure	  would	  account	  for	  “real”	  dependency	  ratio-­‐	  or	  the	  number	  of	  children	  in	  the	  0-­‐14	  age	  range	  divided	  by	  the	  number	  of	  employed	  adults.	  Moreover,	  such	  a	  measure	  would	  also	  account	  for	  the	  working	  status	  of	  children.	  However,	  data	  on	  both	  indicators	  was	  sparse	  and	  would	  have	  resulted	  in	  excessive	  numbers	  of	  missing	  cases.	  	  7	  As	  discussed	  in	  Chapters	  2	  and	  3.	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population	  (n).	  Roughly	  r=	  Gk/n.8	  Taking	  age	  dependency	  (p)	  as	  the	  proportion	  of	  children	  compared	  to	  the	  total	  working	  age	  (adult)	  population	  (n/N)	  then:	  	  	  	   	  	  	  	  	  	  	  	  	  (1)	  	  
where	  g	  is	  (G/N),	  the	  national	  income	  over	  the	  total	  adult	  population	  	  	   The	  historical	  change	  in	  the	  schooling	  resources	  per	  capita	  thus	  depends	  on	  trends	  in	  age	  dependency,	  the	  economy	  and	  the	  public	  budget	  allocation	  to	  education	  (as	  reflected	  in	  p,	  g,	  and	  k	  respectively,).	  This	  change	  can	  be	  decomposed	  as	  follows:	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For	   instance,	   one	   can	   take	   the	   Mean	   Log	   Deviation	   (MLD)	   as	   a	   measure	   of	  inequality9:	  	  
	   	   	   	   	   	   [3]	  
where	   I=global	   inequality;	   wj	   represent	   the	   populations	   of	   individual	   countries	   as	  





	  4.4	  Findings	  4.4.1	  Estimating	  the	  dividend	  	  	   Figure	  4.1	  provides	  an	  overview	  of	  global	  trends	  in	  educational	  quality	  for	  all	  world	  regions	  (Appendix	  Table	  4.1	  provides	  data	  on	  all	  countries).	  Using	  equation	  (1),	  I	  estimate	  the	   schooling	   resource	   per	   child	   (r),	   and	   change	   in	   (r),	   for	   various	   world	   regions.	  	  Unsurprisingly,	   educational	   quality	   varies	   substantially	   between	   regions,	   with	   North	  America	   ($9518)	  and	  Europe	   ($8006)	  spending	   the	  most	  per	  pupil	   in	  2005.	  Sub-­‐Saharan	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  9	  To	  assess	  the	  robustness	  of	  the	  MLD	  measure,	  I	  also	  estimate	  the	  Squared	  Coefficient	  of	  Variation	  (CV):	  
	  and	  the	  Theil:	  
	  	  
Age	  dependency	   Income	  effect	  Pop	  size	  effect	   Allocation	  effect	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Africa	   registered	   the	   lowest	   level	   of	   educational	   spending	   ($68),	   with	   the	   exception	   of	  South	  Asia	   ($34)10.	   Increases	   in	  spending	  between	  1990	  and	  2005	  ranged	   from	  a	  high	  of	  207%	  in	  Latin	  America	  and	  the	  Caribbean	  to	  a	  low	  of	  62%	  in	  North	  America.	  Sub-­‐Saharan	  Africa	  had	  the	  second	  lowest	  increase	  in	  spending,	  at	  104%.	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  4.4.2	  Drivers	  of	  the	  dividend	  	  	   Because	   the	   total	   change	   in	   r	   reflects	   the	   combined	   effects	   of	   age	   structure,	  economic	   performance	   and	   public	   commitment	   to	   children’s	   education,	   it	   is	   useful	   to	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  10	   It’s	   important	   to	  note	  here	   that	   the	  educational	   expenditures	  per	   child	  do	  not	  actually	  equate	  to	  what	  governments	  spend	  to	  education	  the	  average	  child.	  The	  latter	  depends	  on	  the	  number	  of	  children	  enrolled.	  Thus,	  in	  the	  case	  of	  North	  America,	  the	  figures	  are	  likely	  relatively	   equivalent,	   as	   most	   children	   are	   enrolled	   in	   school.	   However,	   in	   sub-­‐Saharan	  Africa,	  the	  fact	  that	  many	  children	  are	  not	  enrolled	  in	  schools	  means	  that	  average	  resources	  per	  child	  (RPC)	  is	  lower	  than	  the	  actual	  government	  expenditure	  to	  educate	  a	  child.	  	  
Figure	  4.1	  Global	  change	  in	  public	  educational	  resources	  per	  child,	  1990-­‐2005	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decompose	  these	  various	  contributions.	  As	  evident	  in	  Table	  4.1,	  in	  nearly	  every	  region,	  one	  finds	   that	   the	  dominant	  driver	   of	   the	   gains	   in	   r	  was	   associated	  with	   improved	   economic	  performance	  (g),	  ranging	  from	  49	  to	  119	  percent.	  	  	   However,	   age	   dependency	   (p)	   also	   plays	   a	   critical	   role,	   accounting	   for	   anywhere	  between	  25	  to	  45	  percent	  of	  the	  change	  in	  r	  across	  global	  regions.	  	  	  This	  fact	  highlights	  the	  importance	  of	  effective	  population	  policy,	  as	  across	  the	  globe	  reductions	  in	  age	  dependency	  are	  playing	  a	  key	  role	  in	  improving	  the	  quality	  of	  children’s	  education.	  Changes	  in	  the	  levels	  of	  social	  commitment	  plays	  the	  smallest	  role	  in	  all	  regions	  except	  for	  North	  America,	  which	  experienced	   a	   decline	   in	   social	   commitment	   of	   education.	  Without	   this	   decline,	   gains	   in	  income	  and	  a	  more	  favorable	  age	  structure	  would	  have	  further	   increased	  the	  educational	  expenditure	  per	  child.	  	  	  	   Clearly	   sub-­‐Saharan	   Africa	   lags	   behind	   the	   global	   average	   in	   educational	  expenditures	  per	  child.	  However,	  while	  there	  is	  an	  average	  gain	  of	  $68	  per	  child	  between	  1990	  and	  2005	  within	  the	  region,	  this	  mean	  conceals	  substantial	  variation	  across	  countries.	  Gains	  in	  r	  approach	  or	  exceed	  $150	  (i.e.,	  roughly	  $10	  per	  year)	  in	  six	  countries,	   including	  Botswana	   ($960.8),	   Mauritius	   ($512.5),	   South	   Africa	   ($390),	   Swaziland	   ($239.6),	   Cape	  Verde	  ($239.5)	  and	  Lesotho	  ($148.4).	   	  Sixteen	  countries	  saw	  more	  modest	  gains	  (ranging	  between	  $4	  to	  $33)	  while	  fourteen	  countries	  experienced	  some	  decline.	  The	  greatest	  losses	  in	  r	  occurred	  in	  Zimbabwe	  (-­‐$96.5)	  the	  Congo	  (-­‐$73.3),	  Togo	  (-­‐$25),	  Cote	  d’Ivoire	  (-­‐22.4),	  and	   Mauritania	   (-­‐$21).	   These	   nominal	   changes	   are	   put	   in	   better	   perspective	   when	  expressed	  in	  percentage	  terms.	  In	  that	  light,	  even	  though	  Cape	  Verde’s	  nominal	  change,	  for	  instance,	   is	   smaller	   than	   South	   Africa’s,	   it	   is	   more	   impressive	   in	   percent	   terms	   (353%	  versus	  86%).	  	  	   Regionally,	   about	   two-­‐thirds	   (67%)	  of	   the	  gain	   in	   r	  was	  associated	  with	   improved	  economic	  performance,	   and	   about	   a	   quarter	   (25%)	  with	   changing	   age	   structure,	   and	   the	  rest	   (8%)	   with	   increased	   public	   commitment	   to	   education.	   This	   regional	   evidence	   of	   a	  demographic	   bonus	   is	   especially	   compelling	   considering	   that	   current	   declines	   in	   fertility	  are	   still	  modest.	   I	   then	   evaluate	  within	   region	   variation	   the	  demographic	   bonus.	  Overall,	  while	  improved	  economic	  performance	  was	  the	  main	  reason	  for	  the	  aggregate	  gain	  in	  r,	  the	  change	   in	   age	   structure	  was	   an	   important	   factor	   as	  well.	   In	   countries	   experiencing	   large	  gains	   (~	   $150	   or	   more),	   the	   contributions	   of	   age	   dependency	   were	   all	   positive	   and	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substantial,	  ranging	  from	  17%	  in	  Lesotho	  to	  53%	  in	  South	  Africa.	  Similarly,	  in	  13	  of	  the	  14	  countries	  experiencing	  declines	  in	  r,	  age	  dependency	  broke	  the	  decline	  even	  though	  it	  was	  not	  sufficient	  to	  stem	  it.	  In	  sum,	  the	  trends	  in	  age	  dependency	  during	  this	  period	  generally	  worked	  to	  boost	  children’s	  resources,	  even	  if	  the	  contribution	  was,	  at	  times,	  insufficient	  to	  overcome	  adverse	  trends	  in	  the	  economy	  or	  public	  commitment	  to	  education.	  In	  addition	  to	   age	   dependency	   and	   economic	   performance,	   Table	   4.1	   highlights	   the	   importance	   of	  social	   commitment	   to	   education.	   Countries	   that	   achieved	   the	   largest	   gains	   in	   r	   did	   so	  through	  balanced	  contributions	  of	   economic	  growth,	   reduced	  dependency,	   and	   improved	  public	  commitment	  to	  education.	  South	  Africa	  and	  Angola	  are	  notable	  exceptions	  where	  r	  grew	  despite	  a	  declining	  public	   commitment	   to	  education.	   In	  countries	  where	  r	  declined,	  the	   culprits	   were	   economic	   downturns	   (e.g.	   Zimbabwe)	   or	   reduced	   public	   commitment	  (Congo,	  Togo,	  and	  Côte	  d’Ivoire)	  or	  both.	   	  The	  central	  point	  here	  is	  that	  reductions	  in	  age	  dependency	   were	   an	   important	   factor	   in	   spurring	   growth	   or	   braking	   the	   decline	   in	  educational	  resources	  for	  children.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Table	  4.1.	  Global	  Trends	  &	  Sources	  of	  Change	  in	  Educational	  Resources	  per	  Child,	  1990-­20051990 2005 1990 2005 1990 2005 1990 2005g g k k p p r r ∆	  r
East	  Asia	  &	  PaciEic 9757 18234 0.040 0.040 0.53 0.42 1,110$	  	  	  	  	   2,586$	  	  	  	   1,475$	  	  	  	  	   28% 71% 0%
Europe	  &	  Central	  Asia 20379 39322 0.048 0.051 0.35 0.28 3,518$	  	  	  	  	   8,006$	  	  	  	   4,488$	  	  	  	  	   26% 68% 6%
Latin	  America	  &	  Caribbean 3276 6252 0.034 0.041 0.66 0.51 221$	  	  	  	  	  	  	  	  	   680$	  	  	  	  	  	  	   458$	  	  	  	  	  	  	  	  	   26% 56% 18%
Middle	  East	  &	  North	  Africa 7914 14466 0.046 0.049 0.71 0.46 615$	  	  	  	  	  	  	  	  	   1,784$	  	  	  	   1,169$	  	  	  	  	   45% 49% 6%
North	  America 32248 56406 0.058 0.048 0.32 0.28 5,866$	  	  	  	  	   9,518$	  	  	  	   3,652$	  	  	  	  	   25% 119% -­‐43%
South	  Asia 590 1080 0.022 0.023 0.71 0.56 20$	  	  	  	  	  	  	  	  	  	  	   54$	  	  	  	  	  	  	  	  	  	   34$	  	  	  	  	  	  	  	  	  	  	   30% 65% 5%
Sub-­Saharan	  Africa 1211 1659 0.036 0.037 0.88 0.78 65$	  	  	  	  	  	  	  	  	  	  	   133$	  	  	  	  	  	  	   68$	  	  	  	  	  	  	  	  	  	  	   25% 67% 8%Botswana 5148 8580 0.051 0.085 0.86 0.57 307$	  	  	  	  	  	  	  	  	   1,268$	  	  	  	  	   961$	  	  	  	  	  	  	  	  	   34% 33% 33%Mauritius 3372 7348 0.033 0.038 0.44 0.36 255$	  	  	  	  	  	  	  	  	   767$	  	  	  	  	  	  	  	   512$	  	  	  	  	  	  	  	  	   20% 68% 12%South	  Africa 5294 7892 0.058 0.053 0.67 0.49 453$	  	  	  	  	  	  	  	  	   843$	  	  	  	  	  	  	  	   390$	  	  	  	  	  	  	  	  	   53% 62% -­‐14%Swaziland 2760 4376 0.045 0.064 0.98 0.76 126$	  	  	  	  	  	  	  	  	   366$	  	  	  	  	  	  	  	   240$	  	  	  	  	  	  	  	  	   26% 42% 32%Cape	  Verde 1988 3630 0.033 0.059 0.98 0.70 68$	  	  	  	  	  	  	  	  	  	  	  	   307$	  	  	  	  	  	  	  	   240$	  	  	  	  	  	  	  	  	   27% 37% 36%Lesotho 1154 1539 0.042 0.096 0.89 0.73 55$	  	  	  	  	  	  	  	  	  	  	  	   203$	  	  	  	  	  	  	  	   148$	  	  	  	  	  	  	  	  	   17% 23% 60%Kenya 725 967 0.063 0.063 1.01 0.78 45$	  	  	  	  	  	  	  	  	  	  	  	   78$	  	  	  	  	  	  	  	  	  	   33$	  	  	  	  	  	  	  	  	  	  	  	   48% 51% 1%Ghana 729 845 0.028 0.047 0.83 0.70 25$	  	  	  	  	  	  	  	  	  	  	  	   57$	  	  	  	  	  	  	  	  	  	   33$	  	  	  	  	  	  	  	  	  	  	  	   23% 18% 59%Angola 1545 3120 0.044 0.030 0.95 0.90 72$	  	  	  	  	  	  	  	  	  	  	  	   102$	  	  	  	  	  	  	  	   31$	  	  	  	  	  	  	  	  	  	  	  	   16% 206% -­‐123%Comoros 1128 1094 0.039 0.042 0.91 0.66 49$	  	  	  	  	  	  	  	  	  	  	  	   70$	  	  	  	  	  	  	  	  	  	   21$	  	  	  	  	  	  	  	  	  	  	  	   91% -­‐8% 17%Mali 601 828 0.023 0.035 0.86 0.84 16$	  	  	  	  	  	  	  	  	  	  	  	   35$	  	  	  	  	  	  	  	  	  	   18$	  	  	  	  	  	  	  	  	  	  	  	   4% 42% 54%Benin 740 1019 0.033 0.036 0.89 0.82 27$	  	  	  	  	  	  	  	  	  	  	  	   45$	  	  	  	  	  	  	  	  	  	   18$	  	  	  	  	  	  	  	  	  	  	  	   17% 64% 19%Burkina	  Faso 697 745 0.027 0.043 0.95 0.88 20$	  	  	  	  	  	  	  	  	  	  	  	   36$	  	  	  	  	  	  	  	  	  	   16$	  	  	  	  	  	  	  	  	  	  	  	   13% 11% 76%Mozambique 341 563 0.038 0.041 0.93 0.84 14$	  	  	  	  	  	  	  	  	  	  	  	   28$	  	  	  	  	  	  	  	  	  	   14$	  	  	  	  	  	  	  	  	  	  	  	   16% 72% 12%Sierra	  Leone 259 412 0.024 0.039 0.77 0.77 8$	  	  	  	  	  	  	  	  	  	  	  	  	  	   21$	  	  	  	  	  	  	  	  	  	   13$	  	  	  	  	  	  	  	  	  	  	  	   0% 49% 51%Tanzania 312 685 0.024 0.024 0.89 0.85 8$	  	  	  	  	  	  	  	  	  	  	  	  	  	   19$	  	  	  	  	  	  	  	  	  	   11$	  	  	  	  	  	  	  	  	  	  	  	   6% 94% 0%Uganda 484 652 0.035 0.040 0.98 1.03 17$	  	  	  	  	  	  	  	  	  	  	  	   25$	  	  	  	  	  	  	  	  	  	   8$	  	  	  	  	  	  	  	  	  	  	  	  	  	   -­‐13% 76% 37%Madagascar 503 535 0.020 0.027 0.86 0.84 12$	  	  	  	  	  	  	  	  	  	  	  	   17$	  	  	  	  	  	  	  	  	  	   6$	  	  	  	  	  	  	  	  	  	  	  	  	  	   5% 16% 79%Malawi 385 424 0.026 0.035 0.92 0.93 11$	  	  	  	  	  	  	  	  	  	  	  	   16$	  	  	  	  	  	  	  	  	  	   5$	  	  	  	  	  	  	  	  	  	  	  	  	  	   -­‐2% 24% 78%Zambia 738 1129 0.026 0.021 0.89 0.90 22$	  	  	  	  	  	  	  	  	  	  	  	   27$	  	  	  	  	  	  	  	  	  	   5$	  	  	  	  	  	  	  	  	  	  	  	  	  	   -­‐9% 214% -­‐105%Chad 556 936 0.012 0.012 0.91 0.90 8$	  	  	  	  	  	  	  	  	  	  	  	  	  	   12$	  	  	  	  	  	  	  	  	  	   5$	  	  	  	  	  	  	  	  	  	  	  	  	  	   2% 109% -­‐10%Cameroon 1706 1655 0.031 0.029 0.89 0.76 59$	  	  	  	  	  	  	  	  	  	  	  	   63$	  	  	  	  	  	  	  	  	  	   4$	  	  	  	  	  	  	  	  	  	  	  	  	  	   229% -­‐46% -­‐83%Guinea 785 651 0.018 0.020 0.85 0.81 17$	  	  	  	  	  	  	  	  	  	  	  	   16$	  	  	  	  	  	  	  	  	  	   (1)$	  	  	  	  	  	  	  	  	  	  	  	   -­‐163% 585% -­‐322%Burundi 381 189 0.033 0.051 0.88 0.74 14$	  	  	  	  	  	  	  	  	  	  	  	   13$	  	  	  	  	  	  	  	  	  	   (1)$	  	  	  	  	  	  	  	  	  	  	  	   -­‐123% 549% -­‐326%Congo,	  Dem.	  Rep. 451 234 0.009 0.009 0.94 0.96 5$	  	  	  	  	  	  	  	  	  	  	  	  	  	   2$	  	  	  	  	  	  	  	  	  	  	  	  	   (2)$	  	  	  	  	  	  	  	  	  	  	  	   3% 97% 0%Sudan 795 1175 0.021 0.009 0.83 0.73 20$	  	  	  	  	  	  	  	  	  	  	  	   14$	  	  	  	  	  	  	  	  	  	   (6)$	  	  	  	  	  	  	  	  	  	  	  	   -­‐35% -­‐113% 248%Rwanda 747 477 0.035 0.031 1.02 0.77 26$	  	  	  	  	  	  	  	  	  	  	  	   19$	  	  	  	  	  	  	  	  	  	   (7)$	  	  	  	  	  	  	  	  	  	  	  	   -­‐93% 153% 40%Ethiopia 478 315 0.028 0.024 0.87 0.86 15$	  	  	  	  	  	  	  	  	  	  	  	   9$	  	  	  	  	  	  	  	  	  	  	  	  	   (7)$	  	  	  	  	  	  	  	  	  	  	  	   -­‐1% 71% 30%Niger 634 522 0.032 0.023 1.01 1.00 20$	  	  	  	  	  	  	  	  	  	  	  	   12$	  	  	  	  	  	  	  	  	  	   (8)$	  	  	  	  	  	  	  	  	  	  	  	   -­‐2% 38% 64%Gambia,	  The 599 504 0.032 0.020 0.79 0.79 24$	  	  	  	  	  	  	  	  	  	  	  	   13$	  	  	  	  	  	  	  	  	  	   (11)$	  	  	  	  	  	  	  	  	  	   0% 28% 72%Central	  African	  Republic 920 589 0.021 0.016 0.81 0.76 24$	  	  	  	  	  	  	  	  	  	  	  	   12$	  	  	  	  	  	  	  	  	  	   (12)$	  	  	  	  	  	  	  	  	  	   -­‐10% 65% 45%Mauritania 1049 1131 0.045 0.022 0.84 0.72 56$	  	  	  	  	  	  	  	  	  	  	  	   35$	  	  	  	  	  	  	  	  	  	   (21)$	  	  	  	  	  	  	  	  	  	   -­‐35% -­‐16% 151%Cote	  d'Ivoire 1389 1475 0.070 0.047 0.85 0.75 114$	  	  	  	  	  	  	  	  	   92$	  	  	  	  	  	  	  	  	  	   (22)$	  	  	  	  	  	  	  	  	  	   -­‐57% -­‐27% 184%Togo 799 625 0.052 0.025 0.90 0.75 46$	  	  	  	  	  	  	  	  	  	  	  	   21$	  	  	  	  	  	  	  	  	  	   (25)$	  	  	  	  	  	  	  	  	  	   -­‐25% 32% 93%Congo,	  Rep. 1818 2401 0.067 0.023 0.84 0.75 145$	  	  	  	  	  	  	  	  	   72$	  	  	  	  	  	  	  	  	  	   (73)$	  	  	  	  	  	  	  	  	  	   -­‐16% -­‐42% 159%Zimbabwe 1593 467 0.079 0.069 0.90 0.74 140$	  	  	  	  	  	  	  	  	   43$	  	  	  	  	  	  	  	  	  	   (97)$	  	  	  	  	  	  	  	  	  	   -­‐18% 105% 13%
Age	  dependency Income Social	  Commitment
Data	  Souce:	  World	  Bank	  2010.	  Detailed	  information	  on	  countires	  included	  in	  each	  region	  can	  be	  found	  in	  Appendix	  Table	  1
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4.4.3	  Inequality	  and	  the	  dividend	  	  	   Results	  from	  Table	  4.1	  suggest	  vast	  regional,	  and	  intraregional,	  differences	  in	  total	  levels	  of	  educational	  expenditures	  per	  child.	  However,	  while	  easy	  to	  calculate	  and	  interpret,	  simply	  considering	  differences	  in	  expenditures	  is	  not	  the	  only	  to	  capture	  changes	  in	  global	  educational	   expenditures	   among	   all	   the	   world’s	   children.	   From	   a	   policy	   standpoint,	   just	  looking	  at	  the	  differences	  in	  expenditures	  between	  nations	  does	  not	  allow	  one	  to	  consider	  the	  relative	  size	  of	  each	  nation,	  and	  this	  can	  bias	  policy	  inference	  (Bongaarts	  2005).	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Figure	   4.2	   suggests	  modest	   declines	   in	   inequality	   between	   1990	   and	   2005.	  When	  using	  the	  CV,	  inequality	  declined	  from	  4.76	  in	  1990	  to	  4.32	  in	  2005,	  or	  about	  9.3%.	  	  When	  measured	  by	  the	  Theil,	  inequality	  dropped	  8.4	  %,	  from	  1.51	  to	  1.39.	  The	  MLD	  records	  the	  steepest	  decline	  in	  inequality,	  with	  a	  14.3%	  drop	  from	  2.32	  to	  1.99.	  Overall,	  regardless	  of	  the	   measure,	   we	   are	   seeing	   some	   evidence	   of	   global	   convergence	   in	   the	   educational	  
Figure	  4.2	  Global	  decline	  in	  inequality	  (MLD,	  Theil,	  and	  CV2)	  in	  public	  educational	  resources	  per	  child,	  1990-­‐2005	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resources	  available	  to	  children.	  While	  at	  a	  slower	  rate,	  this	  convergence	  echoes	  the	  global	  convergence	  in	  GDP	  per	  capita	  described	  by	  Firebaugh	  and	  Goesling	  (2004).	  	  	   	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Interestingly,	   while	   global	   convergence	   is	   evident,	   Figure	   4.3	   suggests	   increasing	  inequality	  within	  the	  SSA	  region.	  Between	  1990	  and	  2005,	  inequality	  between	  sub-­‐Saharan	  nations	  increased	  anywhere	  from	  33%,	  as	  measured	  by	  the	  Theil,	  to	  38%,	  as	  measured	  by	  the	   MLD,	   to	   56%,	   as	   measured	   by	   the	   CV2.	   These	   findings	   reflect	   similar	   evidence	   of	  divergence	  in	  GDP	  as	  noted	  by	  Kandiwa	  (2006).	  	  	  	  
Figure	  4.3	  Sub-­‐Saharan	  Africa	  increase	  in	  inequality	  (MLD,	  Theil,	  and	  CV2)	  in	  public	  educational	  resources	  per	  child,	  1990-­‐2005	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   While	  we	  see	  evidence	  of	  global	  convergence	  in	  educational	   inequality,	  our	  results	  also	  suggest	  increasing	  inequality	  within	  sub-­‐Saharan	  Africa.	  To	  investigate	  the	  drivers	  of	  this	   change,	   the	   lower	  portion	  of	  Table	  4.2	  displays	   the	  decomposition	  of	   the	   .36	  gain	   in	  regional	  inequality	  into	  the	  four	  substantive	  drivers.	  The	  only	  factor	  driving	  the	  increase	  in	  regional	  inequality	  was	  differential	  changes	  in	  income	  (.24).	  While	  some	  countries	  soared	  ahead,	   others	   lagged	   behind	   and	   several	   experienced	   economic	   reversals.	   As	   a	   result,	  educational	   quality	   in	   the	   region	   became	  more	   differentiated	   during	   this	   period.	   This	   is	  despite	  the	  fact	  that	  patterns	  of	  age	  dependency,	  growth	  population	  size,	  and	  allocation	  of	  resources	  converged.	  	  	  4.5	  Conclusions	  	   Overall,	   the	   findings	   suggest	   improving	   educational	   quality	   at	   the	   global	   level.	  However,	   this	   average	   trend	  masks	   severe	   inter	   and	   intra	   regional	   differences.	   Between	  1990	  and	  2005,	  the	  average	  school	  related	  expenditures	  in	  North	  America	  grew	  by	  $3,652	  dollars.	  The	  growth	  in	  regions	  like	  South	  Asia	  ($34)	  and	  sub-­‐Saharan	  Africa	  ($68)	  pales	  in	  comparison.	   Another	  way	   to	   consider	   the	   global	   variation	   is	   that	   highest	   total	   per	   child	  expenditure	  in	  the	  sub-­‐Saharan	  region	  ($1,268	  in	  Botswana)	  in	  2005	  is	  not	  even	  half	  of	  the	  average	  gain	  that	  was	  registered	  in	  Europe	  ($4,488)	  and	  North	  America	  ($3,652).	  Globally,	  the	   largest	   driver	   of	   change	   in	   educational	   quality	   is	   change	   in	   income,	   though	  improvements	  in	  age	  dependency	  also	  made	  large	  contributions.	  	  	   While	   the	   global	   average	  masks	   severe	   inter-­‐regional	   differentiation,	  we	   also	   find	  evidence	  of	  vast	  intra-­‐regional	  variation.	  By	  2005,	  average	  level	  of	  resources	  per	  child	  (r)	  in	  Botswana	  was	   $1,268,	  while	   the	   number	   plummets	   to	   $2	   in	   the	   Democratic	   Republic	   of	  Congo.	  Some	  countries	  (i.e.	  Botswana,	  South	  Africa,	  and	  Lesotho)	  experienced	  substantial	  gains	   in	  educational	  expenditures	  per	  child,	  while	  others	  (i.e	  the	  Congo,	  the	  Gambia,	  Cote	  D’Ivoire)	   experienced	   declines.	   Similar	   to	   the	   global	   decomposition,	   changes	   in	   the	  economy	  tended	  to	  be	  the	  largest	  drivers	  of	  change,	  though	  changes	  in	  age	  dependency	  also	  played	  a	  critical	  role.	  	  	   Beyond	   the	   actual	   expenditures	   themselves,	   there	   is	   evidence	  of	   a	   convergence	   in	  the	  quality	  of	  educational	  experiences	   for	   children	  globally.	  This	   finding	   is	   largely	  due	   to	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the	   improving	   economic	   and	   demographic	   conditions	   found	   in	   East	   Asia	   and	   the	   Pacific	  between	   1990	   and	   2005.	   At	   the	   same	   time,	   the	   findings	   regarding	   inequality	   patterns	  within	   sub-­‐Saharan	   Africa	   mirror	   those	   of	   Kandiwa	   (2006),	   who	   found	   that	   economic	  trajectories	   of	   sub-­‐Saharan	   nations	   are	   increasingly	   divergent.	   The	   increased	   inequality	  within	  the	  region	  was	  exclusively	  driven	  by	  increased	  differentiation	  in	  national	  economic	  conditions.	  	  	   There	   are	   some	   limitations	   to	   this	   study.	   First,	   the	   estimates	   are	   of	   the	   gains	   in	  educational	   expenditures	   per	   child.	   Conceptually,	   this	   is	   a	   more	   ideal	   place	   to	   measure	  whether	  or	  not	  countries	  are	  able	  to	  realize	  a	  dividend.	  However,	  policy	  interest	  is	  still	  in	  the	  last	  stage	  of	  the	  process-­‐	  the	  extent	  to	  which	  gains	  in	  expenditures	  translate	  into	  gains	  in	   enrollments.	   Thus	   future	   research	   that	   evaluates	   the	   extent	   to	   which	   gains	   in	  expenditures	  lead	  to	  gains	  in	  enrollments	  would	  be	  useful.	  Case	  studies	  that	  identify	  what	  polices	  lead	  to	  the	  more	  efficient	  conversion	  process	  would	  also	  be	  appropriate	  here.	  	  	  	   In	  sum,	  however,	  the	  findings	  point	  to	  several	  interesting	  conclusions.	  First,	  fertility	  transitions	  do	  generate	  a	  macro-­‐level	  schooling	  bonus,	  as	  captured	  by	  national	  educational	  expenditures	  per	  child.	  Given	  this	   fact,	   future	   fertility	  declines	   in	  sub-­‐Saharan	  Africa	  may	  play	  a	  critical	  role	   in	   improving	  schooling	  outcomes	  in	  the	  region.	  However,	   findings	  also	  suggest	   that	   this	   will	   only	   occur	   if	   these	   declines	   are	   accompanied	   by	   stable	   economic	  growth	  and	  national	  commitment	  to	  educational	  expenditures.	  Indeed,	  several	  countries	  in	  the	   region	  could	  have	  realized	  a	  dividend	   from	  declining	   fertility,	  but	  were	  hampered	  by	  poor	   economic	   conditions	   and	   reductions	   in	   the	   policy	   commitment	   to	   educational	  spending.	  	  	   Second,	   children	  may	   be	   increasingly	   growing	   up	   global,	   but	  with	   vastly	   different	  educational	  experiences,	  as	  shown	  in	  Table	  4.1.	  	  Beyond	  a	  global	  commitment	  to	  expanding	  educational	   enrollments,	   these	   findings	   call	   for	   increased	   attention	   to	   the	   large	  differentiation	   in	   the	  quality	   of	   educational	   experiences.	  At	   the	   same	   time,	   findings	   from	  the	  inequality	  analysis	  suggest	  a	  growing	  global	  convergence,	  largely	  driven	  by	  improving	  conditions	   in	   East	   Asia	   and	   the	   Pacific.	   In	   this	   region,	   policymakers	   were	   able	   to	   fully	  capitalize	   on	   improving	   demographic	   factors	   by	   ensuring	   stable	   economic	   growth	   and	  policy	  commitment	  to	  schooling.	  	  If	  sub-­‐Saharan	  Africa	  is	  going	  to	  be	  able	  to	  make	  the	  most	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IS	  THE	  LINK	  BETWEEN	  FERTILITY	  AND	  CHILD	  
SCHOOLING	  CAUSAL?	  	  	  	  	  	  5.1	  Background	  	  	   The	  analyses	  in	  Chapter	  4	  use	  a	  decomposition	  approach	  to	  estimate	  the	  schooling	  dividends	   associated	  with	   fertility	   transitions.	  While	   this	   approach	   allows	   one	   to	   bypass	  some	  of	  the	  problem	  associated	  with	  cross-­‐country	  regressions	  and	  permits	  inquiry	  at	  the	  policy-­‐relevant	   level,	   it	   still	   depends	   on	   the	   use	   of	   problematic	   macro	   data.	   Partially	  because	   of	   the	   problems	   associated	  with	   using	   such	   data,	   the	   bulk	   of	   research	   in	   recent	  decades	   has	   flowed	   from	   the	   dilution	   hypothesis.	   Using	   this	   framework,	   researchers	  examine	   the	   sibsize-­‐schooling	   relationship	  with	  micro-­‐level	   data,	   as	   they	   allow	   for	  more	  rigorous	  and	  refined	  estimation	  of	  the	  effect	  of	  sibsize	  on	  schooling.	  	  	  	   Yet,	   as	   noted	   in	   Chapter	   2	   and	   3,	   the	   dilution	   hypothesis	   remains	   a	   contested	  proposition	  within	  the	  field	  of	  demography.	  While	  work	  by	  many	  scholars	  (Anh	  et	  al.	  1998;	  Bhat	  2002;	  Blake	  1981,	  1989;	  Downey	  1995;	  Knodel	  et	  al.	  1990;	  Knodel	  &	  Wongsith	  1991;	  Mare	  and	  Chen	  1986)	  has	  provided	  support	  for	  a	  negative	  relationship	  between	  sibsize	  and	  schooling,	  numerous	  other	   studies	  have	   found	  non-­‐significiant	   even	  positive	  associations	  (Black,	   Deveraux	   &	   Chernichovsky	   1985;	   Gomes	   1984;	   Lloyd	   1994;	   Montgomery	   and	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Kouame	  1993).	  Some	  scholars	  attributed	  these	  mixed	  findings	  to	  the	  fact	  that	  the	  sibsize-­‐schooling	  relationship	  is	  conditioned	  upon	  broader	  socioeconomic	  conditions	  (Lloyd	  1994,	  Desai	  1995)	  and	  several	  researchers	  have	  attempted	  to	  address	  this	  issue	  by	  modeling	  the	  historical	  changes	  in	  the	  association	  between	  fertility	  and	  schooling	  using	  longitudinal	  data	  in	  China	  (Lu	  &	  Treiman	  2005),	  Thailand	  (Pattaravanich	  et	  al.	  2005),	  Malaysia	  (Sudha	  1997)	  and	  Cameroon	  (Eloundou	  &	  Williams	  2006).	  	  	   The	  latter	  presented	  an	  exhaustive	  test	  of	  the	  dilution	  hypothesis	  by	  using	  detailed	  life-­‐history	   data	   for	   several	   cohorts	   of	   children	   to	   evaluate	   how	   the	   sibsize-­‐schooling	  relationship	  depended	  on	  whether	  or	  not	  the	  researcher:	  1)	  used	  a	  time	  varying	  measure	  of	  sibsize;	  2)	   adjusted	   for	   clustering	  of	  observations,	  unobserved	  characteristics	  of	   families,	  and	  child	  ability;	  3)	  accounted	  for	  the	  presence	  of	  fosterage	  and	  4)	  accounted	  for	  general	  historical	   and	   economic	   change.	   Thus,	   the	   first	   two	   steps	   account	   for	   potential	  methodological	  bias	  and	  the	   latter	  steps	  adjust	   for	  contextual	   forces.	  Overall,	   the	   findings	  generate	   support	   for	   the	  dilution	  hypothesis.	  Whether	  or	  not	   the	   researcher	  used	  a	   time	  varying	  measure	  of	   family	   size	  or	  adjusted	   for	  potential	   statistical	  biases	   stemming	   from	  child’s	  ability,	  clustering	  at	  the	  family	  level,	  or	  unobserved	  family	  characteristics	  does	  not	  substantively	   change	   the	   relationship	   between	   sibsize	   and	   schooling.	   	   Instead,	   the	  relationship,	  following	  most	  other	  findings,	  appears	  to	  be	  conditioned	  on	  broader	  historical	  and	  economic	  contexts.	  While	  these	  methodological	  approaches	  undoubtedly	  improve	  the	  claim	  for	  a	  causal	  relationship	   between	   sibsize	   and	   schooling,	   the	   problem	  of	   endogenity	   remains.	   In	   2005	  work	  by	  Black,	  Deveraux	  and	  Salvanes	  posited	  that	  despite	  “extensive	  theoretical	  literature	  that	  postulates	  a	  trade-­‐off	  between	  child	  quantity	  and	  quality	  within	  a	  family...there	  is	  little	  causal	   evidence	   that	   speaks	   to	   this	   theory”	   (p.	   669).	   Researchers,	   especially	   economists	  continue	  to	  argue	  that	  “if	  there	  is	  simultaneity	  between	  the	  decisions	  on	  number	  of	  siblings	  and	  desired	  educational	  attainment	  for	  those	  children,	  then	  neither	  additive	  nor	  interactive	  models	   of	   school	   attainment	   are	   correct	   as	   they	   assume	   that	   sibship	   size	   is	   determined	  prior	   to	   schooling”	   (Mareleto	   2001,	   p.	   13).	   	   The	   gold	   standard	   for	   these	   researchers	   has	  been	   the	   use	   of	   instruments	   in	  modeling	   the	   sibsize	   schooling	   relationship.	   However,	   as	  noted	  in	  the	  Chapter	  3,	  this	  approach	  is	  plagued	  with	  problems:	  the	  data	  is	  sparse;	  there	  is	  
	   82	  
little	   consensus	   on	  which	   instrument	   is	   best;	   and	   there	   are	   other	   fundamental	  modeling	  problems,	  which	  might	  mask	  the	  impact	  of	  instruments.	  	  	  	  5.2	  Research	  questions	  	  	   As	  a	  means	  to	  address	  the	  issues,	  the	  analysis	  here	  proceeds	  in	  two	  steps.	  The	  first	  step	   uses	   longitudinal	   data	   from	   Cameroon	   to	   estimate	   the	   net	   statistical	   association	  between	   sibsize	   and	   schooling	   after	   addressing	   for	   time	   varying	   sibsize,	   clustering,	   fixed	  effects,	   and	   historical	   and	   economic	   trends.	   The	   second	   step	   posits	   that,	   if	   a	   significant	  relationship	  is	  evident	  in	  Step	  1,	  the	  problem	  of	  endogenity	  could	  still	  remain.	  We	  could	  try	  to	   improve	   the	   estimate	   using	   an	   instrument,	   but	   instead	   approach	   the	   problem	   from	   a	  different	  perspective.	  Here	  we	  use	  data	  on	  cause	  of	  dropouts	   to	  consider	  whether	  or	  not	  children	  from	  larger	  families	  are	  more	  likely	  to	  drop	  out	  of	  school	  due	  to	  lack	  of	  money.	  The	  logic	  of	  this	  second	  step	  is	  discussed	  further	  below,	  but	  essentially	  is	  premised	  on	  the	  idea	  that,	   if	  there	  is	  no	  causal	  relationship	  between	  sibsize	  and	  schooling,	  children	  with	  many	  siblings	  should	  not	  be	  more	  likely	  than	  those	  with	  fewer	  siblings	  to	  drop	  out	  for	  lack	  of	  money.	  A	   finding,	  however,	   that	  there	   is	  a	  significant	  relationship	  between	  sibsize	  and	   dropout	   due	   to	   lack	   of	   money	   would	   provide	   further	   support	   for	   the	   dilution	  hypothesis	  and	  evidence	  of	  a	  causal	  relationship.	  	  
	  5.3	  Data,	  methods	  &	  measures	  5.3.1	  Data	  	  	   Data	  for	  this	  analysis	  came	  from	  a	  1999	  survey	  from	  Cameron	  and	  are	  described	  in	  detail	  in	  Chapter	  4.	  To	  model	  the	  impact	  of	  sibsize	  on	  school	  dropout,	  I	  use	  the	  longitudinal	  schooling	  sub-­‐sample,	  containing	  52,909	  person	  years	  from	  11,590	  children.	  To	  model	  the	  impact	  of	  sibsize	  on	  school	  dropout	  due	  to	  money,	  I	  restrict	  the	  analysis	  to	  all	  children	  who	  dropout	  due	  to	  lack	  of	  money	  (N=2123).	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5.3.2	  Methods	  	  	   The	  analysis	  proceeded	  in	  two	  steps.	  First,	  I	  conduct	  a	  logistic	  regression	  using	  the	  GEE	  estimation	  procedure	  in	  SAS:	  	  	  	   	  
where	  a	  child’s	  logit	  of	  school	  dropout	  at	  a	  given	  grade	  g	  and	  historical	  time	  t	  (pigt)	  as	  a	  
function	  their	  family	  size	  in	  that	  given	  year(Fit),	  individual	  human	  capital	  skills(Hit),	  
historical	  and	  economic	  context	  (Cit),	  and	  their	  individual	  and	  household	  socio-­demographic	  
characteristics	  (Xit).	  
	  
	  	   If	  there	  is	  evidence	  of	  a	  negative	  relationship	  between	  sibsize	  and	  schooling,	  I	  then	  have	  reason	  to	  proceed	  to	  the	  next	  stage	  of	  the	  analysis.	  While	  initial	  regression	  adjusts	  for	  multiple	   factors	   (clustering,	   fixed	   effects,	   time-­‐varying	   sibsize,	   individual	   ability	   of	   the	  child,	   and	   economic	   and	   historical	   context)	   and	   helps	   refine	   the	   estimate	   of	   the	  relationship,	   it	   does	  not	   fully	   address	   the	  problem	  of	   endogeneity-­‐	   parents	   could	   still	   be	  choosing	  to	  simultaneously	  invest	  in	  quality	  and	  quantity.	  Instead	  of	  taking	  the	  prevailing	  approach	  of	  using	  an	   instrument,	   the	  next	  step	   is	   to	  reduce	   the	  sample	   to	   those	  students	  that	  reported	  a	  dropout,	  and	  then	  use	  a	  standard	  logistic	  regression	  to	  model	  all	  dropouts	  and	  estimate	  the	  impact	  of	  sibsize	  on	  dropout	  due	  to	  lack	  of	  money	  (as	  opposed	  to	  all	  other	  factors):	   	  	  	  
	  
where,	  given	  that	  a	  child	  experiences	  a	  dropout,	  a	  child’s	  logit	  of	  school	  dropout	  due	  to	  lack	  of	  
money	  at	  a	  given	  grade	  g	  and	  historical	  time	  t	  (pigt)	  as	  a	  function	  their	  family	  size	  in	  that	  
given	  year(Fit),	  individual	  human	  capital	  skills(Hit),	  historical	  and	  economic	  context	  (Cit),	  and	  
their	  individual	  and	  household	  socio-­demographic	  characteristics	  (Xit).	  
	  
	  	   This	   approach	   is	   based	   on	   the	   argument	   that,	   if	   there	   is	   no	   causal	   link	   between	  sibsize	  and	  schooling,	  there	  should	  be	  no	  relationship	  between	  sibsize	  and	  dropout	  due	  to	  lack	  of	  money.	  If	  parents	  make	  a	  joint	  decision	  to	  invest	  in	  both	  child	  quality	  and	  quantity,	  then	  parents	  with	   few	  children	  and	   those	  with	  many	  will	  be	  equally	   likely	   to	   report	   that	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their	   child	   dropped	   out	   due	   to	   lack	   of	   money.	   However,	   evidence	   of	   a	   significant	  relationship	   between	   sibsize	   and	   dropout	   due	   to	   lack	   of	   money	   would	   provide	   strong	  support	   for	   the	   dilution	   hypothesis.	   Evidence	   of	   such	   relationship	   would	   suggest	   that	  parents	  with	  a	  large	  number	  of	  children	  face	  a	  greater	  challenge	  in	  mustering	  the	  financial	  resources	  needed	  for	  their	  children	  to	  stay	  in	  school.	  	  	  5.3.3	  Measures	  	  	   The	   dependent	   variable	   in	   the	   first	   step	   of	   the	   analysis	   is	   dropout,	   measured	  dichotomously	  by	  annual	  enrollment	  status	  during	  the	   index	  year.	  The	  categories	   for	  this	  variable	  were	   coded	  1	   for	   years	   during	  which	   a	   child	   experiences	   a	   terminal	   school	   exit	  (whether	  dropout	  or	  graduation),	  given	  that	  s/he	  enrolled	  in	  school	  at	  the	  beginning	  of	  the	  school	   year.	   Years	   of	   continued	   enrollment	   are	   coded	   0.	   For	   the	   second	   stage	   of	   the	  analysis,	  the	  data	  set	   is	  restricted	  to	  individuals	  who	  have	  dropped	  out	  of	  school,	  and	  the	  dependent	   variables	   is	   dropout	   due	   to	   lack	   of	   money.	   This	   variable	   was	   coded	   1	   if	   the	  parent	  reported	  the	  child	  had	  to	  drop	  out	  of	  school	  due	  to	  lack	  of	  money,	  and	  0	  for	  all	  other	  dropout	  reasons	  (including	  poor	  grades,	  pregnancy,	  marriage,	  job	  opportunity,	  poor	  health,	  death	  and	  other).	  	  	  	   The	   main	   independent	   variable	   in	   both	   the	   primary	   and	   secondary	   analyses	   is	  sibsize.	  This	  variable	  is	  a	  time	  varying	  measure	  for	  both	  of	  the	  analyses	  and	  thus	  represents	  the	   number	   of	   living	   siblings	   at	   time	   of	   dropout.	   	   Other	   independent	   variables	   in	   the	  analysis	  include	  a	  set	  of	  human	  capital	  variables:	  child	  repeats	  current	  grade,	  child	  repeats	  more	   than	  one	   grade,	   and	   inordinate	   ability.	   The	   latter	   variable	   reflects	   the	  unlikelihood	  that	   a	   child	  with	  a	   specified	   socio-­‐demographic	  profile	   (constructed	  based	  on	   sex,	   family	  SES,	  family	  size,	  family	  structure)	  will	  still	  be	  enrolled	  in	  school.	  Specifically,	  schooling	  life	  tables	   were	   used	   to	   estimate	   the	   school	   survivorship	   chances	   of	   children	   with	   various	  socio-­‐demographic	   profiles.	   The	   child’s	   inordinate	   ability	   is	   then	   inferred	  by	   comparison	  with	  the	  expected	  school	  survivorship	  for	  an	  average	  child	  with	  his/her	  socio-­‐demographic	  characteristics.	  A	  child	  who	  remains	  in	  school	  at	  a	  grade	  where	  the	  probability	  (p)	  of	  school	  survivorship	  in	  his/her	  reference	  group	  is	  very	  low	  will	  therefore	  be	  considered	  unusually	  driven	   or	   able.	   The	   value	   1-­‐p	   is	   used	   as	   a	   simple	   indicator	   of	   unusual	   ability.	   It	   varies	  between	  0	  and	  nearly	  1,	  with	  higher	  numbers	  representing	  greater	  ability.	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   In	  addition	  to	  the	  human	  capital	  controls,	  both	  models	  control	  for	  contextual	  effects,	  accounting	  for	  historical	  trends	  (years	  since	  1955/10)	  and	  economic	  conditions	  (log	  GNP	  per	  capita).	  They	  also	  include	  basic	  compositional	  controls	  (sex,	  age,	  birth	  order,	  fosterage	  status,	   family	   SES,	   presence	   of	   single	   mother,	   presence	   of	   sibling	   in	   the	   workforce	   and	  grade	  level).	  	  	  5.4	  Findings	  5.4.1	  Sibsize	  and	  school	  dropout	  	   Results	   from	   the	   first	   step	   in	   the	   analysis	   are	   presented	   in	   Table	   5.1.	   Overall,	  findings	  show	  a	  positive	  association	  between	  sibsize	  and	  schooling,	  even	  after	  accounting	  for	   time-­‐varying	  sibsize,	  child’s	  human	  capital,	  clustering,	   fixed	  effects,	  and	  historical	  and	  economic	  trends.	  Each	  additional	  sibling	  raises	  the	  likelihood	  of	  dropout	  1.12.	   	  Given	  that	  the	  average	  TFR	  during	  the	  study	  period	  ranges	  from	  5-­‐7,	  sibsize	  becomes	  a	  critical	  factor	  in	  shaping	  the	  likelihood	  of	  dropout.	  	  	   The	  controls	  in	  Table	  5.1	  operate	  in	  the	  expected	  fashion-­‐	  children	  who	  repeat	  one	  (O.R.=1.27)	  or	  more	  grades	   (O.R.=1.27)	  are	  most	   likely	   to	  drop	  out	  of	   school,	   though	   the	  selection	  variable	  does	  not	  have	  a	   significant	   effect.	  There	   is	  no	   evidence	  of	   a	   significant	  historical	   trend,	   though	   children	   are	   more	   likely	   to	   dropout	   during	   periods	   of	   good	  economic	  conditions	  (O.R.=1.21).	  Girls	  (O.R.=1.77)	  and	  older	  children	  (O.R.=1.15)	  are	  more	  likely	  to	  drop	  out	  of	  school,	  while	  those	  higher	  in	  the	  birth	  order	  	  (O.R.=.90)	  and	  those	  who	  are	  fostered	  out	  (O.R.=1.71)	  are	  less	  likely	  to	  drop	  out.	  The	  fact	  that	  fostered	  children	  are	  less	   likely	   to	   drop	   out	   is	   likely	   due	   to	   a	   selection	   process	   in	   the	   decision	   about	   which	  children	  will	  be	  fostered.	  	  	  	  	  	  	  	  	  
Table	  5.1.	  Event	  History	  Analysis	  of	  the	  Effect	  of	  Family	  Size	  on	  School	  DropoutEst. Hazard	  Ratio
DILUTION	  EFFECTTime	  varying	  sibsize 0.12 *** 1.12
HUMAN	  CAPITAL	  EFFECTChild	  repeats	  current	  grade 1.27 *** 3.58Child	  repeats	  for	  more	  than	  one	  grade 1.27 *** 3.57Inordinate	  ability	   0.42 1.52
CONTEXTUAL	  EFFECTHistorical	  trend	  (Years	  since	  1955/10) -­‐0.11 0.90Log	  GNP	  per	  capita 0.19 * 1.21
COMPOSTIONAL	  VARIABLES	  &	  BASIC	  CONTROLSChild	  is	  female 0.57 *** 1.77Child's	  age 0.14 *** 1.15Rank	  in	  birth	  order -­‐0.11 * 0.90Child	  is	  currently	  fostered	  out -­‐0.34 ** 0.71Family	  has	  high	  SES -­‐0.02 0.98Mother	  is	  single -­‐0.92 0.40Child	  has	  at	  least	  one	  sibling	  working -­‐0.17 0.84grade2 1.39 *** 4.00grade3 1.77 *** 5.89grade4 2.45 *** 11.55grade5 2.77 *** 15.98grade6 4.42 *** 82.68grade7 3.90 *** 49.45grade8 4.20 *** 66.89grade9 3.96 *** 52.63grade10 4.56 *** 95.59grade11 4.12 *** 61.74grade12 4.01 *** 55.29grade13 4.15 *** 63.33grade14 3.58 *** 35.82grade15 4.16 *** 64.24grade16 5.40 *** 220.47grade17 5.08 *** 161.36
*p	  <	  =	  .05,	  **p	  <	  =	  .01,	  ***p	  <	  =	  .001
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5.4.2	  Sibsize	  and	  school	  dropout	  due	  to	  lack	  of	  money	  	   While	  the	  estimate	  of	  sib-­‐size	  on	  school	  dropout	  uses	  a	  range	  of	  methods	  to	  improve	  the	  quality	  of	   the	  estimate,	   it	  does	  not	   fully	  address	   the	  problem	  of	  endogenity.	  The	  next	  step	  reduces	  the	  sample	  to	  all	  children	  who	  report	  a	  dropout	  and	  models	  the	  likelihood	  of	  dropping	  out	  due	  to	  lack	  of	  money,	  as	  opposed	  to	  all	  other	  factors.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Figure	  5.1	  shows	  the	  percentage	  of	  school	  dropout	  by	  cause.	  Lack	  of	  money	   is	   the	  predominant	   cause	   of	   dropout	   in	   Cameroon-­‐	   of	   the	   2,054	   children	   in	   the	   sample,	   nearly	  40%	  report	  dropping	  out	  due	  to	  a	  lack	  of	  money.	  Given	  the	  large	  number	  of	  children	  who	  report	  dropping	  out	  due	  to	   lack	  of	  money,	   the	  next	  step	   in	   the	  analysis	   is	   to	  determine	   if	  there	  is	  a	  positive	  association	  between	  sibsize	  and	  dropout	  due	  to	  lack	  of	  money.	  	  	  	   Findings	   in	  Table	  5.2	   show	   the	   results	  of	  a	   logistic	   regression	  of	   sibsize	  on	  school	  dropout	  due	  to	  lack	  of	  money.	  The	  most	  striking	  finding	  here	  is	  that	  each	  additional	  sibling	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*p	  <	  =	  .05,	  **p	  <	  =	  .01,	  ***p	  <	  =	  .001
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increases	  the	  hazard	  that	  a	  child	  will	  drop	  out	  due	  to	  lack	  of	  money	  6	  percent.	  Conceptually,	  this	  is	  quite	  compelling,	  especially	  given	  the	  large	  average	  sibsize	  of	  the	  population.	  	  Again,	  while	   it	   does	  not	   improve	   the	   estimate	  of	   sibsize	  on	   schooling,	   this	   finding	  does	  provide	  additional	  support	  for	  a	  causal	  relationship.	  	  	   With	   regards	   to	   the	   rest	   of	   the	   controls,	   Table	   5.2	   also	   shows	   that	   children	   who	  repeat	  grades	  are	  less	  likely	  to	  drop	  out	  due	  to	  lack	  of	  money	  (O.R.=.70)	  while	  those	  who	  have	  high	   inordinate	  ability	  are	  more	   likely	   to	   report	  dropping	  out	  due	   to	   lack	  of	  money	  (O.R.=3.10).	  This	  finding	  is	  also	  compelling,	  as	  it	  suggests	  that	  individual	  characteristics	  of	  children	   play	   a	   key	   role	   in	   whether	   or	   not	   they	   dropout	   due	   to	   lack	   of	   resources.	  Proponents	   of	   the	   endogenity	   argument	   would	   contend	   that	   individual	   ability	   doesn’t	  really	  matter-­‐parents	  make	  a	  decision	  about	  quality	   and	  quantity	  and	   “stick	   to	   it”.	  These	  findings	  suggest	  that,	  if	  a	  child	  is	  truly	  skilled,	  they	  are	  more	  likely	  to	  drop	  out	  due	  to	  lack	  of	   resources.	   Frequent	   repeaters	   are	   less	   likely	   to	   drop	   out	   due	   to	   lack	   of	  money.	   These	  findings	  are	  somewhat	  counterintuitive	  but	  make	  more	  sense	  when	  considering	   the	   total	  population.	  Frequent	  repeaters	  are	  more	  likely	  to	  drop	  out	  due	  to	  poor	  grades,	  while	  those	  who	   have	   high	   ability	   and	   are	   forced	   to	   dropout	   are	   unlikely	   to	   report	   dropping	   out	  because	  of	  poor	  grades.	  	  	  	   Girls	  are	  less	  likely	  to	  dropout	  due	  to	  lack	  of	  money	  (O.R.=0.58),	  as	  opposed	  to	  other	  factors.	  This	  also	  may	  seem	  strange,	  but	  not	  once	  we	  consider	  that	  only	  girls	  can	  dropout	  due	   to	   pregnancy,	   which	   is	   included	   among	   the	   reasons	   for	   dropout.	   Older	   children	  (O.R.=0.96)	  and	  those	  at	  higher	  grade	  levels	  (O.R.=0.90)	  are	  less	  likely	  to	  report	  dropping	  out	   due	   to	   a	   lack	   of	   money,	   while	   children	   who	   are	   fostered	   are	   more	   likely	   to	   report	  dropping	  out	  due	  to	  lack	  of	  money	  (O.R.=1.30).	  	  5.5	  Conclusions	  	   The	  evidence	  here	  clearly	  supports	  the	  dilution	  hypothesis.	  	  Even	  after	  adjusting	  for	  a	   range	   of	  methodological	   biases	   and	   contextual	   forces,	   children	  with	   a	   large	   number	   of	  siblings	  are	  more	  likely	  to	  dropout	  of	  school	  than	  children	  who	  have	  fewer	  siblings.	  	  Given	  a	  lack	  of	  instruments	  in	  the	  data,	  and	  the	  lack	  of	  consensus	  regarding	  the	  choice	  and	  use	  of	  instruments	   themselves,	   I	   chose	   to	   explore	   the	   causal	   nature	   of	   the	   sibsize-­‐schooling	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relationship	   in	  a	  new	  way.	   	  Findings	  from	  the	  second	  regression	  show	  that	  children	  from	  larger	  families	  are	  more	  likely	  to	  report	  a	  drop	  out	  due	  to	  a	  lack	  of	  money.	  Although	  these	  children	  would	   like	   to	   continue	   their	   schooling,	   their	   large	  number	  of	   siblings	   is	  diluting	  family	  resources	  to	  the	  extent	  that	  schooling	  costs	  become	  unbearable.	  	   One	   clear	   limitation	   to	   these	   findings	   is	   that	   it	   does	   not	   provide	   a	   more	   precise	  estimate	  of	  the	  sibsize-­‐schooling	  relationship,	  as	  an	  instrument	  would.	  However,	  it	  serves,	  with	  other	  existing	  evidence,	  as	  a	  new	  way	  to	  triangulate	  the	  nature	  of	  the	  sibsize	  schooling	  relationship.	  Another	  limitation	  is	  that	  the	  limited	  geographic	  scope	  of	  the	  findings.	  Future	  analyses	   will	   use	   DHS	   data	   to	   examine	   the	   relationship	   between	   sibsize	   and	   cause	   of	  dropout	  to	  determine	  the	  generalizability	  of	  this	  finding.	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  6.1	  Background	  	  	   As	   countries	   progress	   through	   their	   demographic	   transitions,	   improvements	   in	  dependency	  should	  result	  in	  a	  demographic	  dividend.	  As	  noted	  in	  Chapter	  4,	  many	  studies	  have	  examined	  the	  dividend	  in	  terms	  of	  macroeconomic	  gains,	  but	  fewer	  have	  considered	  the	  relevance	  of	  these	  transitions	  for	  schooling.	  	  Moreover,	  many	  have	  simply	  used	  macro-­‐level	   data	   to	   conduct	   standard	   cross-­‐country	   regression	   to	   estimate	   the	   impact	   of	   the	  change	   in	   the	   age	   structure	   with	   various	   socioeconomic	   outcomes.	   While	   the	   previous	  analyses	   in	   Chapter	   4	   used	   a	   decomposition	   approach	   to	   bypass	   some	   of	   the	   problems	  associated	  with	  cross-­‐	  country	  regressions,	   the	  analyses	  still	  depend	  on	  macro	   level	  data.	  This	  next	  set	  of	  analyses	  takes	  a	  different	  approach-­‐	  it	  uses	  findings	  from	  micro-­‐level	  data	  and,	  following	  the	  logic	  of	  Knodel	  et	  al,	  and	  others	  described	  in	  Chapter	  2,	  aggregates	  them	  in	  a	  way	  that	  allows	  one	  to	  fully	  assess	  the	  national	  level	  impact	  of	  fertility	  transitions.	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   The	  focus	  in	  these	  analyses	  is	  squarely	  on	  sub-­‐Saharan	  Africa.	  The	  United	  Nations’	  commitment	  to	  expand	  access	  to	  schooling	  under	  the	  aegis	  of	  the	  Millennium	  Development	  Project	  presents	  a	  particularly	  formidable	  challenge	  for	  many	  African	  countries	  (UN	  2010).	  Given	   the	   disparity	   between	   Saharan	  Africa’s	   large	   school-­‐age	   population	   and	   budgetary	  allocations	   for	  education	  that	  on	  average	  amount	  to	  no	  more	  than	  4–5%	  of	  Africa’s	  gross	  domestic	   product	   (GDP),	   levels	   of	   expenditure	   per	   student	   are	   very	   small	   and	   make	  resource	  allocation	  a	  critical	  challenge	  for	  post-­‐colonial	  states.	  These	  targets	  set	   for	  2015	  will	   likely	   be	  missed	   by	  many	   countries	   unless	   progress	   is	   accelerated,	   and	   this	   in	   turn	  depends	   on	   new	   infusion	   of	   budget	   resources,	   increased	   efficiency,	   or	   the	   kind	   of	  opportunistic	   boost	   that	   a	   demographic	   dividend	   could	   provide	   (Bloom,	   Canning	   and	  Sevilla	  2003;	  Sahn	  &	  Stifel,	  2003;	  Ross	  2004).	  Future	  gains	  in	  educational	  attainment	  will	  also	   reflect	   improvements	   in	   the	   resources	   individual	   families	   are	   able	   to	   expend	   on	  schooling	   for	   children.	   	  This,	   in	   turn,	  depends	  on	  both	   fertility	  patterns,	   in	   so	   far	  as	   they	  impact	  the	  number	  children	  living	  in	  high-­‐SES	  household,	  and	  also	  the	  extent	  to	  which	  SES	  impacts	  attainment.	  	  	  6.2	  Research	  questions.	  	  	   This	  paper	  seeks	   to	  understand	   the	  socio-­‐demographic	  drivers	  of	   recent	   trends	   in	  schooling	  attainment	  in	  sub-­‐Saharan	  Africa.	  The	  analyses	  focus	  on	  the	  years	  1991-­‐2008,	  a	  time	   of	   rapid	   socio-­‐demographic	   change	   in	   the	   region,	   and	   it	   covers	   19	   sub-­‐Saharan	  countries	   that	   have	   experienced	   a	   wide	   variety	   of	   economic	   and	   demographic	   changes	  during	  this	  period.	  To	  investigate	  this	  issue,	  I	  integrate	  regression	  findings	  into	  a	  series	  of	  decomposition	   methods.	   This	   decomposition	   makes	   it	   possible	   to	   estimate	   the	  complementary	   contributions	   of	   demographic	   transitions,	   changes	   in	   the	   distribution	   of	  children	  across	  various	  SES	  groups,	  and	  broad-­‐based	  national	  policy.	  More	  concretely,	  this	  expanded	  decomposition	  evaluates	  how	  much	  individual	  countries’	  inter-­‐survey	  changes	  in	  educational	  attainment	  is	  dependent	  on	  change	  in:	  	  	  	  
	   93	  






















	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  12	  While	  more	  surveys	  exist	  during	  this	  time	  period,	  missing	  data	  prohibited	  their	  analysis.	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  6.3.2	  Methods	  	   To	  investigate	  the	  drivers	  of	  change	  in	  educational	  attainment,	   I	   first	  use	  standard	  OLS	  regression	  to	  estimate	  the	  effect	  of	  socioeconomic	  status	  (an	  index	  based	  on	  household	  durables	  and	  coded	  1	  to	  5,	  with	  5	  indicating	  the	  highest	  status	  group)	  on	  attainment	  levels	  among	  children	  aged	  10-­‐21	  for	  each	  country-­‐year	  file.	  	  	  	   I	   then	   use	   the	   resulting	   parameters	   a,	   ß	   and	   µ	   generated	   from	   the	   grouped	  regression,	  as	  well	  as	  data	  from	  the	  changes	  in	  the	  various	  SES	  group-­‐specific	  fertility	  ratios	  (r)	  and	  group-­‐specific	  size	  (n)	  for	  mother’s	  aged	  15-­‐49	  to	  apportion	  the	  change	  in	  national	  enrollment	   levels	   that	   are	   observe	   between	   successive	   survey	   years	   into	   the	   effects	   of	  changes	  in:	  	  
Figure	  6.1	  Sub-­‐Saharan	  Study	  Countries,	  1990-­‐2005	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(1)	   the	   baseline	   educational	   opportunities	   that	   affect	   all	   socioeconomic	   groups	   (Δα);	   (2)	  the	  change	  in	  the	  education	  gradient	  associated	  with	  SES	  (Δ	  ß	  );	  	  (3)	  the	  relative	  fertility	  change	  	  of	  mothers	  in	  each	  socioeconomic	  group	  (Δmi	  );	  	  (4)	  the	  proportion	  of	  families	  residing	  in	  each	  SES	  groups	  (wi	  ).	  	  	  	   	  To	   evaluate	   the	   relative	   importance	   of	   each	   component,	   the	   decomposition	  proceeds	  in	  three	  distinct	  steps:	  	  	  	  	  	  	  (1a)	   	  
	  
	   (1b)	   	  	  	  	  	   where	  wi	  represents	  the	  percentage	  of	  children	  within	  socioeconomic	  group	  i	  and	  ei	  
	   represents	  the	  group	  specific	  enrollment	  for	  each	  socioeconomic	  group.	  	  	  	   As	  shown	  in	  formula	  1a	   levels	  of	  national	  educational	  attainment	  are	  a	   function	  of	  the	  percentage	  of	  children	   in	  each	  socioeconomic	  group	  multiplied	  by	  that	  group	  specific	  average	   educational	   attainment.	   The	   first	   decomposition	   (1b)	   apportions	   changes	   in	  educational	  attainments	  into	  two	  terms:	  (A)	  those	  due	  to	  changes	  in	  group-­‐specific	  levels	  of	  educational	  attainment	  and	  (B)	  those	  due	  to	  a	  change	  in	  the	  distribution	  of	  children	  across	  socioeconomic	  status	  groups.	  	  	   However,	   these	   components	   can	   each	   be	   further	   broken	   down.	   The	   first	   term,	  changes	   in	   group-­‐specific	   educational	   attainment	   levels,	   can	   be	   decomposed	   into	   three	  separate	  components:	  	  	  	  	  	  	  
B	  A	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  (2)	   	  	  	  	  	   	  where	  wi	  represents	  the	  percentage	  of	  children	  within	  socioeconomic	  group	  i	  	  and	  ei	  
	   represents	  the	  group	  specific	  educational	  attainment	  for	  each	  	  socioeconomic	  group.	  
	   The	  alpha	  (a),	  beta	  (ß)	  and	  residual	  (µ)	  terms	  are	  all	  generated	  from	  the	  grouped	  
	   regression	  of	  socio-­economic	  status	  on	  educational	  attainment.	  	  	   	  	   This	   decomposition	   thus	   apportions	   changes	   in	   group-­‐specific	   educational	  attainment	  into	  those	  due	  to	  changes	  in	  baseline	  educational	  opportunities	  (A1),	  changes	  in	  the	  effect	  of	  income	  (A2),	  and	  changes	  in	  all	  other	  effects	  outside	  of	  socioeconomic	  status	  (A3).	  As	  is	  clear	  in	  the	  formula,	  the	  composition	  component	  (B)	  remains	  the	  same.	  	   While	  this	  first	  decomposition	  provides	  insight	  into	  the	  changing	  relevance	  of	  family	  SES	  (A2)	  as	  opposed	  to	  other	  factors	  (A1,	  A3)	  we	  are	  also	  interested	  in	  understanding	  how	  changes	   in	   levels	   of	   fertility	   by	   class	   might	   also	   contribute	   to	   changes	   in	   educational	  attainment.	  To	  address	  this	  issue,	  we	  can	  decompose	  the	  composition	  component	  (B)	  into	  two	  terms:	  	  (3)	   	  	  	  	  	   where	  wi	  represents	  the	  percentage	  of	  children	  within	  socioeconomic	  group	  i	  and	  ei	  
	   represents	  the	  group	  specific	  educational	  attainment	  for	  each	  socioeconomic	  group.	  
	   The	  alpha	  (a),	  beta	  (ß)	  and	  residual	  (µ)	  terms	  are	  all	  generated	  from	  the	  grouped	  
	   regression	  of	  socio-­economic	  status	  on	  educational	  attainment.	  The	  ni	  term	  represents	  
	   the	  proportion	  of	  mothers	  in	  socio-­economic	  status	  group	  i	  and	  the	  ri	  term	  represents	  
	   the	  relative	  fertility	  of	  socioeconomic	  group	  i.	  	  	   Here	   the	   rationale	   is	   that	   the	   change	   in	   the	   distribution	   of	   children	   across	  socioeconomic	   status	   groups	   stems	   from	   two	   factors—the	   relative	   fertility	   of	  mothers	   in	  each	   socioeconomic	   group	   (B1)	   and	   the	   proportion	   of	   mothers	   in	   each	   socio-­‐economic	  status	   group	   (B2).	   	   This	   decomposition	   allows	   an	   assessment	   of	   the	   relative	   role	   of	  socioeconomic	  and	  demographic	  factors.	  	  	  	  	  
B	  A3	  A2 	  A1	  
B1	   B2	  A3	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6.4.2	  Decomposition	  of	  changes	  in	  educational	  attainment	  	   The	   first	   decomposition	   (Decomposition	   1)	   in	   Table	   6.1	   apportions	   changes	   in	  attainment	  into	  two	  terms:	  (A)	  those	  due	  to	  changes	  in	  group-­‐specific	  attainment	  rates	  and	  (B)	   those	   due	   to	   a	   change	   in	   the	   distribution	   of	   children	   across	   socioeconomic	   status	  groups.	   Whether	   considering	   educational	   gains	   or	   reversals,	   change	   in	   group-­‐specific	  attainment	  rates	  (A)	  is	  the	  predominant	  driver.	  	  	   In	   countries	   experiencing	   education	   reversals,	   the	   first	   decomposition	   shows	   that	  shifts	  towards	  more	  disadvantageous	  group	  specific	  attainment	  rates	  (A)	  was	  the	  primary	  culprit	   in	  all	  cases	  except	  for	  Cameroon	  1991-­‐1998	  and	  Rwanda	  200-­‐2005.	  In	  the	  former	  case,	   national	   educational	   attainment	   levels	   declined	  despite	   improving	   attainment	   rates	  among	  groups	  (-­‐271%)	  and	  the	  decline	  can	  instead	  be	  attributed	  to	  more	  children	  moving	  into	  lower	  SES	  groups	  (371%).	  	  This	  finding	  makes	  sense	  in	  light	  of	  the	  marked	  economic	  crises	  that	  occurred	  during	  the	  mid-­‐1990s	  (Eloundou-­‐Enyegue	  and	  Stokes	  2000).	  Similarly,	  crisis	   in	   Rwanda	   between	   2000-­‐2005	   led	   to	   both	   declines	   in	   group-­‐specific	   attainment	  rates	  (37%),	  but	  more	  importantly,	  more	  children	  residing	  in	  lower	  SES	  households	  (63%).	  	   Among	   countries	   with	   education	   reversals	   driven	   primarily	   by	   improvements	   in	  group	  specific	  attainment	  rates	  (A),	  the	  effect	  of	  compositional	  shifts	  (B)	  is	  still	  important,	  accounting	  for	  anywhere	  from	  -­‐10	  to	  22%	  of	  change.	  Overall,	  the	  compositional	  component	  tends	   to	   have	   a	   positive	   effect,	   indicating	   that	   compositional	   shifts	   characterized	   by	  children	  moving	  into	  less	  advantageous	  SES	  groups.	  Conversely,	  in	  Kenya	  (1998-­‐2003)	  an	  increasing	   number	   of	   children	   residing	   in	   higher	   SES	   households	   acted	   to	   boosted	  attainment	  (110%)	  but	  not	  enough	  to	  counteract	  the	  declines	  in	  group-­‐specific	  educational	  attainment	  levels	  (-­‐10%).	  	  	   Turning	   to	   countries	   that	   experienced	   education	   gains,	   it’s	   clear	   that	   changes	   in	  group-­‐specific	   attainment	   levels	   vastly	   outweigh	   the	   importance	   of	   compositional	   shifts.	  While	   the	   compositional	   term	   accounts	   for	   at	   least	   10%	   of	   change	   in	   all	   countries	  experiencing	   attainment	   declines,	   it	   only	   accounts	   for	   such	   change	   in	   one-­‐third	   of	   the	  countries	  experiencing	  attainment	  gains.	  Improvements	  in	  group-­‐specific	  attainment	  rates	  are	  evident	  in	  all	  cases.	  Interestingly,	  though	  at	  times	  small,	  the	  compositional	  component	  contributed	   negatively	   in	   about	   half	   of	   cases	   and	   positively	   in	   the	   other	   half.	   Thus	   in	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Mozambique,	  which	  registered	  a	   .13	  unit	  gain	  in	  educational	  attainment	  would	  have	  been	  higher	  if	  not	  for	  the	  movement	  of	  more	  children	  to	  low	  SES	  households	  (-­‐20%).	  Conversely	  in	  Niger,	  the	  movement	  of	  more	  children	  to	  high	  SES	  households	  accounted	  for	  41%	  of	  the	  .09	  unit	  gain	  in	  attainment.	  	  	   The	   second	   decomposition	   apportions	   changes	   in	   group-­‐specific	   educational	  attainment	   levels	   (A)	   into	   change	   due	   to:	   shifts	   in	   baseline	   educational	   opportunities,	   or	  changes	   in	   the	   educational	   context	   that	   impact	   all	   children	   equally	   (A1),	   changes	   in	   the	  effect	   of	   socioeconomic	   status	   (A2),	   and	   changes	   in	   all	   other	   effects	   outside	   of	  socioeconomic	  status	  (A3).	  	  	  It	  also	  apportions	  change	  in	  the	  distribution	  of	  children	  across	  socioeconomic	  status	  groups	  (B)	  into	  change	  due	  to:	  the	  relative	  fertility	  of	  mothers	  in	  each	  socioeconomic	   group	   (B1)	   and	   the	   proportion	   of	  mothers	   in	   each	   socio-­‐economic	   status	  group	  (B2).	  	  	  	   In	   cases	   of	   education	   declines	   and	   reversals,	   the	   A1	   and	   A2	   terms	   drive	   the	  predominance	   of	   change.	   In	   cases	   where	   we	   see	   education	   gains,	   general	   expansion	   of	  educational	   opportunities	   (A1)	   and	   a	   decline	   in	   the	   effects	   of	   socioeconomic	   status	   (A2)	  boost	  gains	  in	  80%	  of	  the	  cases.	  In	  countries	  where	  education	  declined,	  the	  direction	  of	  the	  effect	  of	  A1	  and	  A2	  are	  more	  mixed.	  	  	   For	   example,	   the	   largest	   attainment	   decline	   (-­‐.14)	   in	   the	   sample	   occurred	   in	  Zimbabwe	   (1999-­‐2006)	   and	   was	   mostly	   driven	   by	   declining	   among	   all	   SES	   groups	  (A1=24%)	  and	   increases	   in	   the	  effect	  of	  SES	  (53%).	  These	   findings	  make	  sense	  given	  the	  severe	   economic	   crises	   that	   occurred	  during	   this	   time	  period.	  At	   the	   same	   time,	  we	   find	  that	  relatively	  higher	  fertility	  among	  mothers	  of	  low	  SES	  children	  (B1=19%)	  also	  played	  a	  key	  role	  in	  shaping	  the	  educational	  downturn.	  Conversely,	  the	  .05	  decline	  in	  Kenya	  (1998	  to	   2003)	   was	   driven	   almost	   entirely	   by	   a	   general	   decline	   in	   baseline	   education	  opportunities	  (A1=697%),	  even	  though	  the	  effect	  of	  SES	  was	  diminishing	  during	  this	  time	  period	  (A2=-­‐297%).	   	   I	  additionally	   find	  that	  declining	   fertility	  among	  mothers	   in	   low	  SES	  groups	  worked	  to	  break	  the	  decline	  in	  educational	  attainment	  (B1=-­‐20%).	  	  	   Nigeria	  experienced	  the	  largest	  education	  gains	  (.31)	  and	  these	  were	  predominantly	  driven	  by	  increasing	  attainment	  among	  all	  SES	  groups	  (A1=49%)	  and	  declines	  in	  the	  effect	  of	  SES	  (47%).	  A	  declining	  proportion	  of	  mothers	  residing	  in	  low	  SES	  households	  (B2=19%)	  additionally	   boosted	   gains,	   but	   the	   relatively	   high	   fertility	   of	   low	   SES	  women	  worked	   to	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counteract	   gains	   (B1=-­‐14%).	   	   While	   the	   economic	   terms	   (A1	   &	   A2)	   were	   the	   dominant	  driver	   of	   change,	   the	   findings	   suggest	   that	   population	   components	  matter	   as	  well.	   In	   60	  percent	  of	  cases,	  gains	  would	  have	  been	  larger	  if	  not	  for	  the	  relatively	  higher	  fertility	  of	  low	  SES	  mothers	  (B1).	  Evidence	  also	  suggests	  that	  a	  decline	  in	  the	  number	  of	  women	  living	  in	  low	  SES	  households	  (B2)	  generally	  contributed	  to	  boosting	  educational	  attainment	  levels,	  though	  the	  impact	  was	  relatively	  small.	  	  	  5.5	  Conclusions	  	   This	   chapter	   has	   both	   substantive	   and	   conceptual	   implications.	   On	   the	  substantive	  side,	  I	  find	  that	  changes	  in	  levels	  of	  schooling	  attainment	  in	  sub-­‐Saharan	  Africa	  will	  depend	  not	  only	  on	  socioeconomic	  conditions,	  but	  on	  changes	  in	  demographic	  factors	  as	  well.	  Most	  of	  	  the	  countries	  in	  this	  study	  experienced	  gains	  in	  enrollment.,	  but	  about	  25%	  of	   countries	   experienced	   education	   reversals,	   a	   finding	   similarly	   noted	   in	   other	   studies	  (DeRose	   &	   Kravdal	   2007).	   Results	   from	   the	   first	   decomposition	   reveal	   that	   behavioral	  change	  (increased	  educational	  attainment	  across	  socioeconomic	  groups)	  accounted	  for	  the	  lion’s	   share	   of	   change	   in	   educational	   attainment.	   However,	   compositional	   shifts	   in	   the	  population	  contributed	  to	  more	  than	  10%	  of	  changes	  in	  educational	  attainment	  in	  12	  of	  the	  28	  time	  periods.	  	  The	  second	  decomposition	  further	  reveals	  significant	  variation	  in	  drivers	  of	   the	   behavioral	   component	   itself.	   In	   some	   countries,	   change	   was	   driven	   largely	   by	  changes	   in	   baseline	   educational	   opportunities	   while	   in	   other	   countries	   changes	   in	   the	  relative	   importance	   of	   SES	   was	   more	   critical.	   Within	   the	   compositional	   component,	   the	  predominant	  driver	  was	   the	   changing	   fertility	  patterns	  of	   each	  SES	  group,	   as	  opposed	   to	  the	  number	  of	  mothers	  in	  each	  SES	  group.	  	  	   This	   analysis	   helps	   understand	   the	   sources	   of	   change	   in	   educational	   attainment.	  However,	  given	  that	  findings	  suggest	  large	  variation	  in	  the	  drivers,	  a	  useful	  next	  step	  would	  be	  to	  use	  a	  multi-­‐level	  modeling	  approach	  to	  consider	  how	  macro	  level	  policy	  factors	  (i.e.	  percentage	   of	   GNI	   spent	   on	   schooling,	   per	   capita	   spending	   on	   family	   planning	   services,	  colonial	   history)	   shape	   the	   magnitude	   of	   the	   drivers	   themselves.	   For	   example,	   work	   by	  Lloyd	   and	   Hewett	   (2009)	   finds	   that	   differential	   investments	   by	   former	   colonial	   rulers	  continue	  to	  shape	  intra-­‐regional	  inequality	  in	  educational	  attainment.	  Citizens	  living	  under	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CONCLUSIONS	  AND	  FUTURE	  DIRECTIONS	  
	  	  	  	  	   High	   fertility	   levels	   represent	   a	   clear	   development	   challenge	   for	   the	   African	  continent.	  	  Governments	  in	  the	  region,	  already	  strapped	  for	  resources,	  will	  be	  called	  upon	  to	  help	  create	  the	  social	  and	  economic	  infrastructure	  necessary	  to	  support	  the	  one	  billion	  people	   who	   will	   live	   on	   the	   continent	   by	   2050	   Yet,	   while	   growth	   remains	   a	   challenge,	  declining	   fertility	   levels	   present	   a	   unique	   opportunity.	   As	   the	   dilution	   theory	   posits,	  declines	  in	  the	  number	  of	  children	  in	  each	  household	  are	  associated	  with	  gains	  in	  schooling	  enrollments.	  Moreover,	  although	   the	  substantiation	  of	  dilution	   theory	   is	   still	  held	   to	  very	  stringent	   data	   and	   methodological	   standards,	   “most	   scholars	   have	   discounted	   the	   claim	  that	   the	   link	   between	   sibship	   size	   and	   all	   forms	   of	   educational	   outcomes	   are	   completely	  artifactual”	  (Steelman	  et	  al.	  2002,	  p.	  254).	  In	  study	  after	  study,	  across	  a	  range	  of	  geographic	  locales,	  researchers	  have	  found	  that	  declines	   in	   family	  size	  are	  associated	  with	   important	  improvements	  in	  children’s	  schooling.	  At	  the	  same	  time,	  several	  limitations	  still	  cloud	  our	  understanding	  of	  the	  national	  level	  implications	  of	  fertility	  change	  for	  schooling.	  	  	   This	  dissertation	  sought	  to	  address	  these	  limitations	  in	  three	  distinct	  steps.	  First,	  it	  moved	   the	   focus	  of	   inquiry	  away	   from	  the	   individual	   (micro)	   level	   to	  a	   focus	  on	  national	  dividends.	  The	  use	  of	  micro-­‐level	  data	  traditionally	  allows	  for	  more	  rigorous	  analysis,	  but	  cannot	   always	   adequately	   inform	   the	   national	   (macro)	   level	   concerns	   of	   policy	   makers.	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Instead	  of	  an	  exclusive	  focus	  on	  the	  dilution	  argument,	  I	  propose	  that	  increased	  attention	  should	   be	   paid	   to	   the	   dividend	   hypothesis.	   Under	   this	   framework,	   improvements	   in	   age	  dependency	  can	  lead	  to	  increased	  investments	  in	  children.	  Chapter	  2	  included	  a	  conceptual	  discussion	  of	  the	  generation	  of	  the	  dividend	  and	  its’	  relation	  to	  dilution	  theory.	  In	  Chapter	  4,	   I	   used	   data	   from	   the	   World	   Bank	   to	   show	   that	   changes	   in	   age	   structure	   play	   an	  important,	   if	   not	   dominant	   role,	   in	   shaping	   both	   the	   magnitude	   and	   inequality	   in	  educational	   expenditures	   per	   child.	   Evidence	   here	   indicates	   vast	   differentiation	   in	   the	  educational	   experience	   of	   children	   across	   world	   regions,	   and	   even	   within	   sub-­‐Saharan	  Africa.	   	   Global	   declines	   in	   inequality	   are	   largely	   driven	   by	   changes	   in	   East	   Asia	   and	   the	  Pacific.	  Not	  surprisingly,	  the	  population	  decline	  and	  improving	  age	  structure	  of	  the	  region	  is	  playing	  a	  critical	  role	  in	  reducing	  global	  inequality.	  Within	  sub-­‐Saharan	  Africa,	  inequality	  has	  grown,	  even	  as	  an	  improving	  age	  dependency	  played	  a	  critical	  role	  in	  buffering	  further	  growth	  in	  inequality.	  	  	   As	   a	   second	   step,	   I	   addressed	   the	   endogenity	   issue	   that	   continues	   to	   be	   a	  confounding	   factor	   in	   research	   on	   the	   dilution	   hypothesis.	   In	   Chapter	   2,	   I	   present	   a	  conceptual	   overview	   documenting	   why	   the	   notion	   of	   an	   endogenous	   decision	   regarding	  child	  quality	  and	  quantity	   cannot	  be	   taken	   for	  granted	   in	  much	  of	   sub-­‐Saharan	  Africa.	   In	  Chapter	  3,	  I	  provided	  a	  discussion	  of	  the	  various	  methodological	  approaches	  used	  to	  tackle	  this	   issue,	  with	  a	   special	   focus	  on	   the	  use	  of	   instrumental	   variables.	  Here	   I	   contend	   that,	  while	   they	  do	  provide	  some	   insights,	   there	   is	   still	   limited	  consensus	  regarding	   the	  use	  of	  instruments	   in	   the	   sibsize-­‐schooling	   literature.	   Thus	   in	   Chapter	   5,	   I	   take	   a	   different	  approach	  to	  examining	  the	  issue	  of	  causality.	  Here	  I	  use	  event-­‐history	  data	  from	  Cameroon	  to	  model	   the	   relationship	  between	   sibsize	   and	   school	   dropout.	  Using	   a	   range	  of	   controls	  and	  a	  host	  of	  methodological	  techniques	  to	  estimate	  the	  relationship	  between	  sibsize	  and	  school	  dropout,	  I	  find	  a	  statistically	  significant,	  and	  sizable,	  negative	  relationship	  between	  schooling	  and	  sibsize.	  However,	  this	  analysis	  still	  does	  not	  fully	  restrict	  the	  possibility	  of	  an	  endogenous	  relationship	  between	  sibsize	  and	  schooling.	   Instead	  of	  using	  an	   instrument,	   I	  instead	  model	   the	  effect	  of	   sibsize	  on	   school	  dropout	  due	   to	   lack	  of	  money	  and	   find	   that	  children	  from	  large	  families	  are	  more	  likely	  to	  dropout	  of	  school	  because	  they	  don’t	  have	  enough	  money.	  To	  put	   it	  differently,	   increases	   in	  sibsize	  dilute	   the	  resources	  available	   to	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Missing	  Countires	  by	  Region:	  (1)	  American	  Samoa,	  Cambodia,	  French	  Polynesia,	  Guam,	  Kiribati,	  Korea,	  Dem.	  Rep.,	  Lao	  PDR,	  Macao,	  China,	  Marshall	  Islands,	  Micronesia,	  Fed.	  Sts.,	  Myanmar,	  New	  Caledonia,	  
Northern	  Mariana	  Islands,	  Palau,	  Papua	  New	  Guinea,	  Solomon	  Islands,	  Timor-­‐Leste,	  Vietnam;	  (2)Albania,	  Andorra,	  Armenia,	  Azerbaijan,	  Bosnia	  and	  Herzegovina,	  Channel	  Islands,	  Croatia,	  Czech	  Republic,	  
Faeroe	  Islands,	  Georgia,	  Germany,	  Greenland,	  Isle	  of	  Man,	  Kazakhstan,	  Liechtenstein,	  Lithuania,	  Macedonia,	  FYR,	  Moldova,	  Monaco,	  Montenegro,	  Russian	  Federation,	  San	  Marino,	  Serbia,	  Slovak	  Republic,	  
Slovenia,	  Turkmenistan,	  Uzbekistan;	  (3)	  Antigua	  and	  Barbuda,	  Aruba,	  Bahamas,	  Bermuda,The	  Cayman	  Islands,	  Cuba,	  Dominica,	  Grenada,	  Netherlands	  Antilles,	  Puerto	  Rico,	  St.	  Kitts	  and	  Nevis,	  Suriname,	  
Virgin	  Islands	  (U.S.);	  (4)	  Djibouti,	  Iraq,	  Lebanon,	  Libya,	  Qatar,	  United	  Arab	  Emirates,	  West	  Bank	  and	  Gaza,	  Yemen,	  Rep.;	  (6)	  Afghanistan,	  Bhutan,	  Maldives;	  	  (7)Equatorial	  Guinea,	  Eritrea,	  Gabon,	  Guinea-­‐
Bissau,	  Liberia,	  Mayotte,	  Namibia,	  Nigeria,	  Sao	  Tome	  and	  Principe,	  Senegal,	  Seychelles,	  Somalia
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